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SUMMARY 


The purpose of the DC-9 Refan Program was to establish the technical and 
economic feasibility of reducing the noise of existing JT8D powered DC-9 
aircraft. The Refan Program was divided Into two phases. 

Phase I provided engine and nacelle/aircraft Integration definition 
documents for Installation of the JT8D-109 Refan engine on the DC-9 series 
aircraft, prepared preliminary design of nacelle and airplane modifications, 
conducted model tests for design Information, and provided analyses for 
economic and retrofit considerations. Phase II Included detailed analyses, 
hardware design and fabrication, and flight testing to substantiate the 
design and obtain flyover-noise data. 

The JT80-109 Refan derivative of the basic JT8D-9 engine with the 
minimum treatnent acoustic nacelle was selected from Phase I for the design, 
analyses, construction and flight testing during Phase II. The work described 
In this report docimients the rffo> l carried out under this phase of Contract 
NAS 3-17841. 

The noise levels determined as a result of the DC-9 Refan test program 
conducted in compliance with Federal Aviation Regulations, Part 36 were 95.3 
EPNdB for sideline, 96.2 EPNdB for takeoff, 87.5 EPNdB for takeoff with cut- 
back, and 97.4 EPNdB for landing approach. 

The noise reductions achieved by the DC-9 Refan airplane may be Indicated 
by comparison with a baseline airplane equipped with JT8D-9 hardwall nacelles. 

A limited flyover-noise test of a C-9A military version of this configuration 
Indicated that the FAR Part 36 noise levels were 95.7 EPNdB for takeoff with 
cutback and 106.1 EPNdB for landing approach. 

The DC-9 Refan flight test program provided extensive flyover noise data 
In a range of power settings and distances from the aircraft to the microphones. 
Because of the completeness of the data the limits of the 90 percent confidence 
for all derived noise levels were within 0.8 EPNdB. 

The use of the Refan engine on the DC-9 would reduce the 90 EPNdB 
conmunlty noise exposure contour areas by 40 percent for the maximum gross 
weight airplane and between 19 and 34 percent (takeoff with and without 
cutback, respectively) for a typical mission airplane. The 95 EPNdB 
contour area was reduced by 50 percent for takeoff without cutback for both 
the maximum gross weight and typical mission airplanes. For takeoff with 
cutback, the 95 EPNdB contour area Is reduced by 30 percent for both the 
maximum gross weight and typical mission airplanes. 

The use of microphones at a height of 10 meters (33 feet) to acquire 
free-fleld noise data and the effect of air turbulence on noise propagation 
were studied. 

The test data also provided Information for the study of engine noise 
source levels and engine/nacelle acoustic diaracterl sties. A description 


Is provided of the noise source separation and prediction procedures used 
to Identify, Isolate, and predict jet, core, fan Inlet, fan exhaust and 
turbine noise levels, spectra and directivity from ground static and flyover 
noise data. Evaluation of Inlet and tailpipe treatment effectiveness, 
flight effects on jet and core noise, and engine installation effects on 
turbomachinery noise are also Included. 
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INTRODUCTION 


The continuing growth of the air transportation industry, with resulting 
increased numbers of operations from established or emerging airports and 
Increased population density near airports, has resulted in an effort to 
control human exposure to aircraft noise. The government and industrial 
organizations have pursued a number of programs directed at producing 
quieter airplanes and aircraft engines. During the late 1960's, research 
related to the noise generated within the engine Itself and research related 
to absorptive materials were sufficiently refined to be applied to the develop- 
ment of the quieter high-bypass-ratio turbofan power plants for the new 
generation of wide-body commercial transports. 

However, much of the existing and expanding fleet of standard-bodied 
transports are powered by the JT3D of JT80 low-bypass-ratio engines. 

Two approaches to reduce the noise of these low-bypass-ratio engines appear 
to be feasible. One approach is to apply the technology of sound absorbing 
materials (SAM) to nacelle treatment, with possibly a jet noise suppressor. 

A number of government and Industry studies have considered that approach, 
and commercial transports being delivered in the mid-1970's include the SAM 
treatment. A second approach is to replace the fans of the present low-bypass- 
ratio engines (JT3D and 0T8D engines) with larger fans with minimal changes 
in the components and general operating characteristics of the core engine. 

The result would be a reduction in jet exhaust noise - of particular Interest 
for the JT8D engine - and possibly both improved engine fuel consumption and 
a substantial increase in thrust. 

In August 1972, the NASA Lewis Research Center authorized the Douglas 
Aircraft Company, the Boeing Company, and Pratt and Whitney Aircraft Company 
to develop and investigate the economic and technical feasibility of reducing 
noise by developing engine and airframe/ nacelle modifications. The program 
covered the JT3D engine and the DC-8 and B-707 it powers and the JT8D engine 
and the DC-9, B-727, and B-737 it powers. At the end of approximately four 
and one-half months, all effort on the JT3D was terminated. All subsequent 
studies were performed on a derivative engine of the Pratt and Whitney JT8D-9 
engine designated the JT8D-109. 

On the basis of the results of the Phase I effort the Douglas Aircraft 
Company was authorized on 30 June 1973 to proceed with a Phase II study that 
would Include the nacelle/aircraft design and construction, kit costs, ground 
compatibility tests, analysis of ground static noise data, and flight worthi- 
ness, flight engine/aircraft performance and flyover noise tests. 

This volume presents FAR Part 36 noise levels, EPNL- and dB(A)-d1 stance 
maps, noise contours, spectral studies on extra ground attenuation, turbulence, 
ground reflection, noise source levels, static-to-f light predictions, 
and engine/nacelle acoustical characteristics of the DC-9/JT8D-109 Refan 
aircraft. 

The Douglas effort on the Phase II of the NASA Refan program is documented 
as a “Summary" in reference 1, the "Design and Construction" in reference 2, 
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and the "Performance and Analysis" In reference 3, which contains the engine/ 
aircraft performance* flight test results* supplemental test results* 
structural analysis* and the economic and retrofit analysis. 

In this report* both U.S. Customary Units and International System of 
Units (SI) are used, however* all calculations and measurements are with 
U.S. Customary Units. 


AIRCRAFT AND ENGINE/NACELLE DESCRIPTION 




The Refan flight test program was performed using a DC-9-31 aircraft 
powered by Pratt and Whitney Aircraft JT8D-109 engines with acoustically 
treated nacelles. The aircraft had a structurally modified fuselage and a 
new shorter span pylon to accommodate the new larger engine/nacelle and 
thrust reverser. Figure 1 compares the JT8D-109 Refan engine/nacelle with 
the existing JT8D-9 baseline engine/ nacelle. 

The Refan engine/nacelle Installation (which replaces the existing two- 
stage fan with a larger diameter single-stage fan) includes an extended inlet 
with 49 inches of treatment on the cowl wall, a long acoustically treated fan 
duct with a treated duct-length-to-height ratio (L/H) of 7.2, and an extended 
tailpipe with 51 inches of treatment (L/H « 2.3) on the tailpipe walls 
(figure 2). Photographs of the inlet and tailpipe acoustical treatments are 
shown in figures 3 and 4, respectively. 
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FIGURE 2. ACOUSTICAL TREATMENT DETAILS FOR THE DC-9 REFAN 






TEST DESCRIPTION 
Flyover Noise Tests 


The flyover-noise tests consisted of actual and slfnulated takeoff and 
approach flights and correction flyover flights as listed In table 1 , with 
flight profiles as shown in figures 5 through 14. A total of 112 runs 
(aircraft flyovers) were attempted; 48 to simulate takeoff Including takeoff 
with cutback and 47 to simulate approach Including two segment approaches. 

Data from 17 of the runs were not analyzed because of various equipment or 
operational problems. However* sufficient data were obtained to satisfy all 
test objectives. The microphone locations required to acquire the necessary 
data are shown In figure 15. 

The test aircraft was a DC-9 Scries 31 (Fuselage 741) equipped with 
JT8D-109 Refan engines. The configuration of the aircraft systems for the 
noise test were; pneumatic and hydraulic system;’? normal, auxiliary power unit 
off, air conditioning packs off during takeoff and bleeds off during approach, 
and landing gear up for takeoffs and down for approaches. 


TABLE 1 

DC-9 REFAN FLYOVER-NOISE MEASUREMENTS 



n ATC 

TARGET THRUST 


HEIGHT OVER 
microphone C6 

FLIGHT PROFILE 
(SEE FIGURES 
.5 THROUGH 14) 

RUN 

UM 1 C 

TIME 

LB 

<N» 

TYPE OP FLYOVFr* 

ft 

(m) 

1 




NO TRACKING 




2 




NO TRACKING 




3 




NO TRACKING 




4 

129 75 
0744 

13,500 

{60,048) 

FULL POWER TAKEOFF 

2250 

(686) 

D1 

5 

0755 

13,500 

(60,048) 

FULL POWER TAKEOFF 

2200 

(6711 

El 

6 

0804 

13,500/9,500 

<60,048/42,255) 

TAKEOFF/CUT8ACK 

2150 

(655) 

FI 

7 

0814 

13,500/9,500 

(60,048/42,256) 

TAKEOFF/CUTBACK 

2150 

(655) 

F2 

8 

0823 

13,500 

(60,048) 

FULL POWER TAKEOFF 

2350 

(716) 

E2 

9 

0932 

13,500 

(60,048) 

FULL POWER TAKEOFF 

2316 

(706) 

D1 

10 

0948 

13,600 

(60,048) 

FULL POWER TAKEOFF 

2428 

(740) 

El 

11 

0956 

13,500/9,500 

(60,048/42,256) 

TAKEOFF /CUTBACK 

2322 

(708) 

FI 

12 

1003 

13,500/9,500 

(60,048/42,256) 

TAKEOFF/CUTBACK 

2248 

(68B) 

F2 

13 

1011 

13,500 

(60,048) 

FULL POWER TAKEOFF 

2382 

(726) 

E2 

14 
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15 

1034 

13,500 

(60,048) 

FULL POWER TAKEOFF 

2550 

(777) 

E3A 

16 

1043 

13,500/9,500 

(60,048/42,256) 

TAKEOFF/CUTBACK 

2288 

(697) 

F3 

17 

1050 

13,500/9,600 

(60,048/42,256) 

TAKEOFF/CUTBACK 

2163 

(659) 

F4 

18 

1100 

13,500/9,500 

(60,048/42,256) 

TAKEOFF/CUTBACK 

2206 

(672) 

F5 

19 

1118 

13,500/9,500 

(60,048/42,256) 

TAKEOFF/CUTBACK 

2175 

(663) 

F6 

20 

1125 

13,500/9,500 

(60,048/42,256) 

TAKEOFF/CUTBACK 

2247 

(685) 

G4 

21 

1134 

13,500/9,600 

(60,048/42,256) 

TAKEOFF/CUTBACK 

2399 

(731) 

G1 

22 

1142 

13,500/9,500 

(60,048/42,256) 

TAKEOFF/CUTBACK 

2213 

(675) 

G2 

23 

1149 

13,500/9,500 

(60,048/42,266) 

TAKEOFF/CUTBACK 

2189 

(6671 

G3 

24 

1-31-75 

0929 

6,900 

(30,691) 

= 50-DEG APPROACH 
F 

825 

(251) 

D1 

35 

0940 

5,800 

(25,798) 

6^ = 50-DEG APPROACH 

808 

(246) 

D2 

26 




NO TRACKING 




27 

1014 

5,500 

(24,464) 

- 50-DEG APPROACH 

800 

(244) 

Ela 

28 

1033 

5,100 

(22,685) 

6p = 50-DEG APPROACH 

803 

(245) 

E2 

29 

1042 

5,300 

(23,574) 

fip = 50-DEG APPROACH 

792 

(241) 

E3 

30 

1052 

5,600 

(24,909) 

50-DEG APPROACH 

841 

(256) 

E4 

31 

1102 

5,200 

(23,130) 

ftp = 50-DEG APPROACH 

845 

(258) 

E5 

32 

1110 

5,600 

(24,90£t 

6p = 50-DEG APPROACH 

857 

(261) 

E6 

33 

1120 

4,700 

(20,906) 

REDUCED THRUST APPROACH 

846 

(258) 

D3 

34 

1129 

4,500 

(20,016) 

REDUCED THRUST APPROACH 

832 

(254) 

04 

35 

1137 

4,300 

(19,126) 

REDUCED THRUST APPROACH 

856 

(261) 

D5 

36 

1143 

3,400 

(15,123) 

REDUCED THRUST APPROACH 

349 

(289) 

D6 

37 

1151 

3,200 

(14,234) 

REDUCED THRUST APPROACH 

801 

(244) 

D7 

38 

1157 

2,800 

(12,454) 

REDUCED THRUST APPROACH 

826 

(252) 

D8 

39 

2-1-75 

0932 

6,500 

(28,912) 

ftp = 50-DEG APPROACH 

850 

(259) 

D1 

40 

0940 

6,900 

(30391) 

ftp « 50 DEG APPROACH 

826 

(253) 

02 

41 

0948 

6,100 

(27,133) 

ftp = 50 OEG APPROACH 

813 

(248) 

D3 

42 

0956 

3,200 

(14,234) 

ftp = 50-DEG APPROACH 

825 

(251) 

El 

43 

1004 

4,600 

. 

(20.461) 

ftp = 35-DEG APPROACH 

825 

(251) 

E2 



TABLE 1 (CONTINUED) 

DC-9 REFAN FLYOVER-NOISE MEASUREMENTS 



DATE 

TARGET THRUST 


HEIGHT OVER 
MICROPHONE C6 

FLIGHT PROFILE 
(SEE FIGURES 
. 5 THROUGH 14) 

RUN 

TIME 

LB 

INI 

TYPE OF FLYOVER 

ft 

(m) 

44 

1013 

3,800 

(16,902) 

6p =■ 35-DEG APPROACH 

842 

(257) 

E3 

45 




TRAFFIC 




46 

1031 

3.800 

(16.902) 

6p ^ 35-DEG APPROACH 

837 

(255) 

E4a 

47 

1040 

3.800 

(16,902) 

6_= 35-DEG APPROACH 
F 

844 

(257) 

E5 

48 

1049 

3.800 

(16,902) 

5 = 35-DEG APPROACH 

827 

(252) 

E6 

49 

1100 

4.000 

(17,792 

6p = 35-DEG APPROACH 

830 

(253) 

E7 

50 

1110 

4.100 

(18,237 

= 35-DEG APPROACH 

833 

(254) 

E8 

51 

1119 

5.400 

(24,019) 

6j_=^50-DEG APPROACH 

817 

(249) 

D4 

52 

1129 

3,100 

(13.789) 

REDUCED THRUST APPROACH 

796 

(243) 

05 

53 

2-2-75 

0939 

13.700 

(60,938) 

FULL POWER TAKEOFF 

2062 

(629) 

C 

54 

0946 

13.700 

(60.938) 

FULL POWER TAKEOFF 

2117 

(645) 

DO 

55 

0953 

13.700 

(60,938) 

FULL POWER TAKEOFF 

2208 

(673) 

D1 

56 

1001 

12.700 

(56.490) 

TAKEOFF 

2066 

(630) 

D2 

57 

1008 

12.700 

(56.490) 

TAKEOFF 

2169 

(661) 

D3 

58 




ABORT 




59 

1021 

11.700 

(52,042) 

TAKEOFF 

2230 

(680) 

D4 

60 

1030 

11.700 

(52,042) 

TAKEOFF 

2155 

(657) 

D5 

61 

1037 

10,700 

(47,594) 

TAKEOFF 

2134 

(650) 

D6 

6? 

1047 

10.700 

(47,594) 

TAKEOFF 

2214 

(675) 

07 

63 




NO TRACKING 




64 




NO TRACKING 




65 

2.3-75 

1105 

13,500 

(60.048) 

FULL POWER TAKEOFF 

2312 

(706) 

Cl 

66 

1115 

13,500 

(60,048) 

FULL POWER TAKEOFF 

5592 

(1704) 

El 

67 

1123 

13,500 

(60.048) 

FULL POWER TAKEOFP 

5594 

(1705) 

E2 

68 
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69 

1140 

13,500 

(60,048) 

FULL POWER TAKEOFF ! 

6112 

(1863) 

Ela 

70 

1149 

9.500 

(42,256) 

TAKEOFF 

4860 

(1481) 

E3 

71 




N.G, 




72 

1209 

8,000 

135,584) 

TAKEOFF 

4014 

(1224) 

E5 

73 

1218 

9,500 

(42,:S5) 

TAKEOFF 

3890 

(1186) 

E4a 

74 

1226 

8,000 

(35,584) 

TAKEOFF 

3940 

(1201) 

E6 

75 

1241 

13,500 

(60.048) 

FULL POWER TAKEOFF 

4293 

(1309) 

Elc 

76 




N.G. 




77 

2-3-75 

1302 

8.000 

(35.584) 

TAKEOFF 

2435 

(742) 

Hla 

78 

1319 

8.000 

(35.584) 

TAKEOFF 

2200 

(671) 

H2 

79 

1327 

7.000 

(31.136) 

TAKEOFF 

2200 

(671) 

H3 

80 
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81 
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82 

1348 

7.000 

(31.136) 

TAKEOFF 

2300 

(701) 

H4b 

83 

1358 

7.000 

(31,136) 

TAKEOFF 

2500 

(762) 

H4c 

84 

1504 

13.500 

(60.048) 

FULL POWER TAKEOFF 

2350 

(716) 

Cl 

85 

1513 

13.500 

(60.048) 

LEVEL 

808 

(246) 

D1 

86 

1521 

13.500 

(60.048) 

LEVEL 

745 


D2 

87 

1528 

9.500 

(42.256) 

LEVEL 

625 

(191) 

03 



TABLE! (CONCLUDED) 

DC 9 RE FAN FLYOVER-NOISE MEASUREMENTS 



DATE 

TARGET THRUST 


HEIGHT OVER 
MICROPHONE C6 

FLIGHT PROFILE 
(SEE FIGURES 
. 5 THROUGH 14) 

RUN 

TIME 

LB 

(N) 

TYPE OF FLYOVER 

ft 

(ml 
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MILITARY JETS 




89 




MILITARY JETS 




90 

1546 

9,500 

(42,256) 

LEVEL 

505 

(154) 

D4b 

91 

1553 

9,500 

<42,256) 

LEVEL 

570 

(174) 

D3a 

92 

2-5-7S 

0857 

6,000 

(26,688) 

6p == 50-0EG APPROACH 

2275 

(693) 

D1 

93 




N,G. 




94 

0914 

6.000 

(26,688) 

= SO-DEG APPROACH 

2420 

(738) 

Dib 

95 

0923 

6.000 

(26,688) 

= 50-DEG APPROACH 

2427 

(740) 

Die 

96 

0932 

6,000 

(26,688) 

6^4* 50*DEG approach 

2531 

(771) 

02 

97 

0940 

5,400 

(24,019) 

6p«S0^DEG APPROACH 

2555 

(779) 

03 

98 

0947 

5,400 

(24,019) 

6p - 50-OEG APPROACH 

2516 

(777) 

04 

99 

1008 

3.900 

(17.347) 

y = 5.5-DEG APPROACH 

1700 

(518) 

El 

100 

1015 

3.900 

(17,347) 

7 “ 5.5-DEG APPROACH 

1801 

(549) 

Ela 

101 

1023 

3,500 

(15,568) 

7 = 5,5-DEG APPROACH i 

1910 

(582) 

E2 

102 

1030 

3,100 

(13,789) 

7 = 5.5-DEG APPROACH 

1902 

(580) 

E3 

103 

1038 

2,900 

(12,899) 

7 « 5.5-DEG APPROACH | 

1921 i 

(586) 

E4 

104 

1046 

3,100 

(13,789) 

7 = 5.5-OEG APPROACH 

1918 

(585) 

E5 

105 

1053 

3,100 1 

(13,789) 

7 « 5.5-DEG APPROACH 

1918 

(585) 

E6 

106 

1102 

3,200 

(14,234) 

7 = 5.5-DEG APPROACH 

1800 

(549) 

FI 

107 

1115 

2,000 

(8,896) 

7 s 5.5-DEG APPROACH 

1897 

(578) 1 

F3 

108 

1157 

3,200 

(14,234) 

7 = 5,5-DEG APPROACH 

1951 

(595) 

F2 

109 

1205 

2.000 

(8,896) 

7 5.5-DEG APPROACH 

1879 

(573) ' 

F4 

110 

1213 

1,500 

(6,672) 

7 = 5.5-DEG APPROACH 

1940 

(591) 

F5 

111 

1220 

1,500 

(6,672) 

7 = 5.5-DEG APPROACH 

1850 

(564) 

F6 

112 

1 

1227 

2,000 

(8,896) ^ 

7 = 5.5-DEG APPROACH 

1899 

(579) 

F4a 


01 


NOTE: 

TAKEOFFS 

• RUNS 4, 9, 53, 65, AND S4 FULL POWER TAKEOFFS FROM RUNWAY 

• ALL remaining TAKEOFF RUNS STARTED FROM LEVEL FLIGHT, SIMULATED AFTER ARRIVAL AT A 
SELECTED POINT OVER RUNWAY 

• FULL POWER TAKEOFFS - RATED TAKEOFF ENGINE PRESSURE RATIO MAINTAINED 

4 REDUCED THRUST TAKEOFF — POWER ADJUSTED FOR SPECIFIED ENGINE PRESSURE RATIO AND 
PRESCRIBED AIRSPEED 

LANDING APPROACHES 


POWER MAINTAINED UNTIL END OF RUN ARRIVAL AT SELECTED POINT OVER RUNWAY, CONTINUED 
LEVEL UNTIL CLEAR OF AREA 

FOR CONSTANT FLAP SETTING RUNS ~ FLIGHT SPEED MAINTAINED CONSTANT, ENGINE PRESSURE RATIO 
AS REQUIRED 

FOR REDUCED POWER RUNS OR HIGHI- ANGLE GLIOESLOPE RUNS — FLIGHT SPEED AND ENGINE 
PRESSURE RATIO MAINTAINED, FLAP SETTING ADJUSTED AS REQUI*‘<ED 

6p INDICATES FLAP SETTING 

y INDICATES GLIOESLOPE 


















HEIGHT ABOVE RUNWAY <m> 


letters and numbers refer to FLiGHT PROFILE 

A INDICATES MICROPHONE LOCATION 




HEIGHT ABOVE RUNWAY (ml 





FIGURE 10. DC-9 REFAN COMMUNITY NOISE SURVEY FLIGHT PROFILE - FULL POWER TAKEOFFS 
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FIGURE 11. DC-9 REFAN COMMUNITY NOISE SURVEY FLIGHT PROFILES - REDUCED POWER 
TAKEOFFS 
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HEIGHT ABOVE RUNWAY (m) HEIGHT ABOVE RUNWAY (m) 


letters and numbers refer to flightprofile 

A , INDICATES MICROPHONE LOCATION 
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Test Site 


The Douglas Aircraft Company maintains flight test facilities at Yuma 
International Airport, Yuma, Arizona. The Yuma test site has ground handling 
equipment, airspace, weather conditions, and a 4054 m (13,300 ft) runway 
that satisfy the requirements of the test program. It also has a Douglas 
maintained CAT II ILS, a Laser Tracking System, a surveyed flyover-noise test 
range, and a microwave transmission system. 

The general topography of the test site is shown in figure 15. The 
measurement locations were situated in an agricultural area southwest of the 
Yuma airport, with an elevation of approximately 36.5 to 65,5 m (120 to 215 ft) 
iibove sea level. The natural surfaces are sandy soil having various degrees 
of compaction, with loose compaction predominating. The surfaces adjacent to 
all test microphones were spaded in a random pattern, to assure consistent 
surface conditions for all microphones and also to eliminate the possibility 
of excessive surface absorption at any of the measurement locations. There 
are no obstructions, for example, trees, buildings, hills or cliffs at any 
measurement point. The test site meets the requirements of reference 4, 

Although microphone location C6 was 70 feet below the runway elevation 
and near a declivity, an analysis of the flyover noise data at microphone 
locations C4 and Cb (Appendix E) shows tnat the C6 data were not significantly 
affected. 
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Measurement Systems 


The Douglas Aircraft Company has designed aad developed a variety of 
special equipment and Instrumentation subsystems to meet the requirements of 
the various company conducted acoustical tests. The subsystems used during 
aircraft flyover-noise testing are grouped into four categories: those for 

acoustical, meteorological, space-positioning, and airplane operation para- 
meters. The subsystems are shown In figure 16 and described below. 

The components that make up the acoustical subsystem for the acquisition 
of flyover-noise is shown in figure 17. The control of the system is from 
the mobile sound-recording van shown in figure 16. 

The microphones were tripod-mounted with the microphone cartridge 1.22 m 
(4 feet) above the ground and oriented in such a way that the sound impingement 
on the microphone diaphragm was at approximately grazing Incidence throughout 
the noise recording. Several microphones were flush-mounted with the cartridge 
of the microphone mounted horizontally In the center of a plywood board 1.2 m 
(4 ft) by 2.4 m (8 ft) by 19 mm (0.75 in.) thick with the microphone diaphragm 
normal to the ground plane. An additional microphone was mounted on each of 
two movable towers 10 m (33 foot) high. All microphones (except the flush- 
mounted) used windscreens for all tests. High-frequency preemphasis was 
utilized to extend the dynamic range of the measurement system. 

For each noise recording, the gain settings on the signal -conditioning 
amplifiers were set to obtain optimum signal-to-noise ratios for optimum dynamic 
recording range on the magnetic tape. The flyover-noise data were recorded on 
a 14-channel Intermediate-band FM recorder operating at 76 mm (30 in) per 
second. In addition, the time of day (IRI6-B code) synchronized to the 
standard-time broadcast by radio station WWV (National Bureau of Standards) 
was recorded on a separate tape channel, along with each flyover*-nol3c 
recording. A dynamic system calibration with a reference sound pressure 
level was recorded In the field with a piston phone. Also, the frequency 
response of the recording systems (excluding microphone cartridge) was 
calibrated with a recording of a broadband ''pink'' noise generated by a precision 
pseudo random noise generator for a period of 2.2 seconds. Immediately 
before or after each flyover-noise measurement, a recording was made of the 
ambient noise levels, with the same system gain setting as that used for the 
flyover recording. 

The definition of flyover-noise levels for specific aircraft operation 
parameters requires the monitoring and recording of (1) airplane flight 
conditions, (2) propulsion system operation, and (3) airplane systems con- 
figuration. 

The flight test aircraft was equipped with the Douglas Airborne Digital 
Data System (ADDS) and a cockpit camera focused on the pilot instrument panel. 

The ADDS is designed to monitor the aircraft and engine operating para- 
meters by means of an airborne Integrating data system, a telemetry microwave 
link, and a ground data center. The ADDS system provided real-time monitoring 
aboard the aircraft and a magnetic tape recording for subsequent processing. 
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figure 17. FLYOVER NOISE DATA ACOUiSITION I'YSTEM 
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Surface temperature and relative humidity required for determining the 
attenuation of flyover-ncise due to atmospheric absorption and for correcting 
the measured SPL*s to standard or reference-day weather conditions were 
recorded. 

The meteorological equipment used to measure surface weather conditions 
Includes a 10 meter Mobile Atmospheric Recording Tower (MART) system (figure 18) 
with a Weather Measure temperature and relative-humidity measuring system and 
Beckman-Whitney wind measurement system. Each produced a strip chart record 
on time-calibrated paper. 

Soundings of upper-air weather data were taken before, during, and after 
the flyover-noise tests, to define the vertical gradients of temperature, 
humidity, air turbulence, and wind. Temperature and relative humidity were 
obtained from continuous analog recordings obtained from an Instrumented light 
airplane (figure 19). The aircraft sensors are part of a Meteorology Research 
Inc. (MRI) airborne Instrument package. The ambient air temperature was 
measured by an MRI Vortex Temperature Sensor. The Humidity Sensor shown In 
figure 19 was supplemented by a Dewpoint Sensor, to obtain a greater degree of 
accuracy for these tests. The wind speed and direction were obtained from 
theodolite tracking of weather balloons. The minimum accuracies of the 
measure?^ents are + 0.3®C (+ 0.5®F) for air temperature and the difference 
between ory- and wet-bulb temperature, +1.5 m/s {+ 3 knots) for wind speed, 
and + 10“ for wind direction. 

Also Installed In the airplane ;as a MRI Universal Indicated Turbulence 
System, which consisted of four com(. ^ents: a pitot-static tube( figure 19), 
a sensitive fast response differential pressure transducer, a solid-state 
signal ronverter, and an appropriate panel indicator. Through the use of a 
miniature computer, the turbulence signal was converted to an output that was 
then displayed on an analog recorder. The levels of turbulence R, are scaled 
from 0.0 for calm air to 10,0 for severe turbulence In a small aircraft. The 
quoted accuracy of the system Is + 1,0 R. 

Space-positioning data were measured during the flyover-noise testing 
to determine sound-path distances. The sound path distances were synchronized 
In time with the noise data. The Mobile Automatic Laser Tracking system 
(MALT) uses an auto-track monopulse optical -radar, with a multipower laser as 
the ranginq-beam energy source. MALT , Is self contained In a small truck 
(figure 20), uses a portable power source, and can acquire, track, and record 
the position of a retroreflector-equipped airplane (figure 16). Tracking 
range Is up to 18 288 m (60,000 ft) with elevation coverage of -0.09 to + 0.79 
rad (-5“ to +45®), and azimuth coverage of ^ 2.09 rad (+ 120®). Line of 
sight permitting, microphone locations were also determined from the MALT van, 
thereby eliminating the need of a transit survey. All space positioning 
data (and time codes) were recorded on magnetic tape In a digital format for 
subsequent computer processing. 

Certain of the landing approach flyovers were made with flight test paths 
other than that of the Yuma airport ILS. To help the pilot maintain the 
required glldeslope, a pulsed light visual landing aid (PLVLA) consisting 
of a portable light system was used (figure 21). 
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Data Processing Systems 


i 

1 


I 


Noise signal recordings were reduced to time-series spectra by the 
Douglas -developed Controlled Integrating Spectrum Analyzer (CISA) shown In 
figure 22* Figure 23 is a block diagram of the system, illustrating the data 
flow and monitoring points. The system consists primarily of a General Radio 
(GR) 1921 Real-Time Audio Spectrum Analyzer controlled by a small digital 
computer. An Incremental magnetic tape is generated for further data 
processing within a large-scale digital computer. The GR-1921 is a h}^r1d 
spectrum analyzer with 24 analog 1 /3-octave-band filters and a digital detector 
section employing true integration techniques. This analysis system meets the 
requirements specified in paragraph A36.2(d) of FAR Part 36. Table 2 lists 
some of the basis characteristics of the major components comprising CISA, 

Each flyover-noise recording was digitized by using a 0.5 second integra- 
tion period mode within the GR-1921, to encompass ambient noise and the 10-PNdB 
down points both before and after the point of maximum Tone Corrected Perceived 
Noise Level (PNLTM). The digitizing time-spans were determined from A-weighted- 
level histories of the flyover-noise recordings. 

The SPL reference calibration signals, the broadband “pink" random noise, 
the frequency-response calibration signals, and the ambient noise were digit- 
ized for subsequent computer nrocessing. An approximate 10 second period of 
ambient noise was analyzed for each flyover-noise recording. 

The computer program accounts for all gain adjustments applied to the 
data generated by CISA, normalizes the 1/ 3-octave- band levels by using 
reference-level calibration signals of any frequency in the range of interest, 
adjusts for system frequency response by using recorded broadband-random 
“pink" noise signals, and accounts for the presence of background noise on 
an energy basis. 

To obtain the maximum degree of repeatability, the "pink" noise frequency 
response calibration was processed by ensemble averaging of thirty data sample 
points with 2.3 second integration-time. 

The computer program corrects any effects that the ambient noise may have 
on the flyover-noise SPL's and to ensure that erroneous spectral irregularity 
corrections are not computed when the flyover-noise levels fall below the ambient 
noise levels. All flyover-noise levels betv<reen 5 dB and 10 dB of the ambient 
noise were corrected for the presence of the ambient noise on an energy basis. 

All flyover-noise bc.nd levels within 5 dB of the ambient-noise level were deleted 

To meet the requirements of FAR Part 36, Paragraph A36. 2(d)(4), the 
computer program performs "moving averages" of three 0.5 second scans (obtained 
from the CISA 0.5 second integration-time samples) to produce sound pressure 
values (corresponding to "Slow" on a Sound Level Meter) every 0.5 second. For 
those engine performance parameters that vary during a flyover, average values 
were determined over a short time interval (minimum distance divided by 200) 
centered at time of maximum tone corrected perceived noise level. Other per- 
formance parameters that remain constant were obtained from the data tabulations. 
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CONTROLLED INTEGRATING SPECTRUM ANALYZER (CISA) 


FLIGHT DATA CENTER COMPUTING FACILITIES 



MEASUfICO FLYOVER 
MOlSf LEVELS 


REFERENCE DAY 
FLYOVER NOISE LEVELS 


REFERENCE DAY AND 
REFERENCE AIRFLANE 

flyover noise levels 


FIGURE 22. FLIGHT DATA CENTER 





FIGURE 23. CONTROLLED INTEGRATING SPECTRUM ANALYZER (CISA) 


TABLE 2 

CHARACTERISTICS OF THE CONTROLLED INTEGRATING SPECTRUM ANALYZER (CISA) 


GeNERAt RADIO 19^1 REAL TIME 

filters 

channels 

FREQUENCY RANGE (GMF) 
DVNAMrC RANGE 
TYPE OF DETECTOR 
SASIC ACCURACY 

RESOLUTION 

CREST FACTOR CAPACITY 
DETECTOR CHARACTERISTICS 
INTEGRATION PERIODS 


DIGITAL OUTPUTS 
NOMINAL SENSITIVITY 


AUDIO SPECTRUM ANALYZER 
ONE-THIRD OCTAVE BAND (ANALOG) 

30 PARALLEL 

125 Hi TOIDKHr 

60 dB (OiSPLAYEDI 

DIGITAL ITRUE INTEGRATION) 

i05dBI+VOdB OVER ENTIRE 
AMPLITUDE RANGE! 

107S0B 

1Qd6 AT FULL SCALE 

RMS WITH TRUE tUNEARI INTEGRATION 

NOMINAL ISeC) ACTUAL ISECl 

1/a 0111 

1/4 0 731 

1/7 0500 

I 1 ISO 

7 7300 

4 4600 

8 9 199 

16 18 39S 

37 36/94 

SCO AND BINARY 
01 VOLTS RMS. FULL SCALE 


KENNEDY MODEL 1600/360 INCREMENTAL TAPE RECORDER 


DIGITAL EQUIPMENT CORP PROGRAMMED DATA PROCESSOR (PDF P/LI 
MEMORY SIZE 4096 I2 DIT WORDS 

CYCLE TIME 1 6 MICRO SECONDS 


I/O FACILITIES 


program language 


A$R 33 TELETYPE HIGH SPEED PAPER 
TAPE READER/PUNCH 

PAL Ml 


TAPE DENSITY 
WRITING SPEED 
TAPE 

TAPE FORMAT 

CONTINUOUS READ CAPABILITY 


800 BPI 

500 CHAR/SEC 
1/2 INCH COMPUTER TAPE 
IBM 5YSTEM/360 COMPATIBLE 
9 TRACK NR 


IV SYSTRDN CONNER Bl30 TIME CODE TRANSLATOR 


CODE 

CODE OUTPUT 


MODIFIED miG B 
BCD OF HOUR MINUTE 
AND SECOND 


BELL ft HOWELL VR 3/OOA CECiDATATAPE 
TRACKS 14 

SPEED 3 3/4 IPS TO 120 IPS 

TAPE ( INCH WIDTH 

mode FM 

BANDWIDTH (t3dB) DC 10,000 Hi AT 30 IPS IN 

FM MODE 

PROGRAMMED SIGNAL SELECTOR AND CONDITIONER 
ATTENUATION 16.7 dB STEPS 

ACCURACY tO 1 dB/STtP 

SYSTEM OUTPUT AND TIMING 


MAGNETIC TAPE OUTPUT FORMAT 
CONTENTS 


24 CHANNEL GR 192UPDP 0 
DATA TRANSFER 


BINARY AND ASCII 

B^NONO Ll VU idUl 
PLUSIDENTlFlCATION 

1 3MSEC ITOTAl IIME 
PER INTEGRATION P( Hint) 
that NOISE DATA IS NOT 
being ANALYZED! 








A computer program was used to edit and combine the measured 1/3*octave 
band levels from the CISA systan, the space*pos1t1on1nq data generated by MALT, 
the airplane-performance data as recorded by the ADDS, and the meteorological 
data from MART. The resulting magnetic tape was then Input to another 
Douglas-developed computer program for subsequent data analyses. 


DATA ANALYSIS AND CONFIDENCE 
Data Analysis 


The magnetic tape generated by the digital computing system Is the source 
of Input data for an IBM 360 computer program used to process the flyover- 
noise data, to calculate test and reference EPNL's and peak A-welghted sound 
levels. 

A flow diagram of that Douglas-developed computer program Is shown In 
figure 24. The computer print out can provide a variety of selectable data 
presentation formats. One of the basic data presentations available Is the 
measured SPL history that provides 1/3-octave band spectra at 0.5 second 
Intervals. Other data also presented at these same Intervals are: overall 
SPL (OASPL), A-welghted sound level dB(A), perceived noise level (PNL), tone 
corrected perceived noise level (PNLT), acoustic range, and optical range. 

A number of corrections must be applied to the measured data to account 
for differences between test conditions and required reference conditions. 

The parameters which must be adjusted to reference conditions are temperature, 
relative humidity, flight path, referred net thrust, and airplane path speed. 
Temperature and relative humidity adjustments affect noise attenuation during 
propagation along the sound path as calculated according to the procedures of 
ARP 866. Flight path adjustments affect sound attenuation due to noise path 
distance changes, but In addition the duration correction Is also affected. 

The airplane path speed adjustment also requires a change In the duration 
correction factor. The application of all the preceding corrections excepting 
the thrust and path speed corrections is as specified in FAR Part 36, 
paragraph A36.6. 

The thrust correction Is actually derived from the weight correction and 
approach angle correction as discussed in the above referenced paragraph, but 
a brief explanation of Its implementation should help clarify Its application. 
Measured data obtained during regular and correction runs are corrected to 
reference weather, distance, and airspeed to provide EPNL values at a range 
of thrusts at each of the FAR Part 36 measurement locations, A plot of EPNL 
vs referred net thrust (FN/g ) Is made for sideline, takeoff, cutback, and 
approach as required. A thrust correction factor Is then found from these 
plots for each of these measurement locations at reference conditions. This 
thrust correction factor can be Input to the computer program to be used In 
adjusting measured thrust to reference thrust. 

The path speed correction, although not originally Included in FAR Part 36, 
was specified later by the Federal Aviation Adnlnlstratlon. This correction 
Is calculated by the following formula A EPNL = 10 logic (test airspeed/ 
reference airspeed). 

Studies using flush microphones have shown that ground reflections sometimes 
produce pseudotones at low frequencies. As a result of these studies, computer 
calculated tone corrections having tone correction frequencies 630 Hz and 
below have been removed. 
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Data Confidence 


The statistical acoiracy based on 166 points Is tabulated In table 3 
In terms of the 90 percent confidence limits. The noise data used were 
measured at the centerline microphones, corrected to reference-weather 
conditions, adjusted to the reference airspeed, and normalized to a particular 
altitude. No adjustment was made in the measured thrust. 

The data values were grouped Into sets according to the aircraft flight 
condition (I.e., takeoff, takeoff with cutback, and approach) and adjusted to 
a common altitude by the technique shown In figure 25. The sample data point 
was adjusted from Its measured CPA of 2040 feet to a conmon slant range of 
2270 feet along a path parallel to a segment of the 13,000 pound thrust curve 
from figure 32. Applying a AEPNL of -1.7 EPNdB to the measured 97.9 EPNdB 
(at CPA) results In an EPNL of 96.2. Each data point was similarly adjusted 
to 2270 feet, and the percent confidence limits of the eight data points were 
determined by using the small-sample t-dlstrlbutlon method (page 244 of 
reference 5) as follows: 

The 90 percent confidence limits, )LI , for a small-sample is given by 

^-*(.05)jf 

where t^ Qgj Is the distribution factor that depends on the number of samples, 

n-1 


and X Is the average of n samples consisting of X^, X^* ...> X^. 

Confidence limits were calculated for several slant ranges (normalized 
altitude) and power settings. The results, shown in table 3, Indicate the 
90 percent confidence limits are less than + 0.8 EPNdB for all aircraft flight 
conditions and altitudes. 


table 3 

OC-9 REPAN FLYOVER-NOISE CONFIDENCE LIMITS 


FLIGHT 

CONDITION 

ALTITUDE TO WHICH 
DATA WERE NORMALIZED. 
FEET (m) 

average THRUST 
F^/S, LB (N) 

NO. OF DATA 
POINTS 

00-PERCENT 

CONFIDENCE 

LIMITS 

(EPNdB) 

TAKEOFF 

500(1521) 

13^35 (€0,648) 

4 

±0,72 


1000 (304.8) 

13.606 (60,519) 

4 

t0.G0 


2200 (67a6) 

13,690(60^893) 

3 

tO.76 


2270 I69L4) 

13,748(61,151) 

8 

±0.59 

CUTBACK 

2270 (€9L4) 

9,070 (40,343) 

10 

±0.41 

APPROACH 

370 (1128) 

5,742 (25,540) 

23 

±0.51 

60“ FLAPS 

400(121.3) 

5,762 (25,629) 

12 

±0,76 


550 (167.6) 

5,579(24,815) 

12 

±0,66 


800 (243.8) 

5,746 (25,558) 

11 

±0.78 


1220 (371.9) 

3,113(13,847) 

9 

±0.56 


1810(551.7) 

3,313(14,736) 

7 

±0.64 

APPROACH 

370 (112.8) 

3,711 (16,506) 

24 

±0.23 

35® FLAPS 

400(121.3) 

3,803(16,916) 

12 

±0.44 


550 (167.6) 

3,732(16,600) 

14 

±0.32 


800 (24a8) 

3,776(16,796) 

13 

±0,63 
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FIGURE 25. DATA POINT ALTITUDE ADJUSTMENT 



NOISE LEVELS AT FAR PART 36 LOCATIONS 


The effective perceived noise levels (EPNL) for the FAR Part 36 conditions 
for sideline, takeoff with and without cutback, and approach flights were 
determined. Selected test data were analyzed according to procedures defined 
In FAR Part 36, Appendix A, Section A36.6 (reference 4). The statistical 
confidence limits associated with the noise levels presented are Included. 

The FAR Part 36 noise levels mre calculated using aerodynamic reference 
conditions without pitch limit for the Refan aircraft and with a 0.272 rad 
(15.6 deg) pitch limit for both the C9A and the October 1974 baseline hard- 
wall nacelle airplanes. The pitch limit was used for the hardwall airplanes 
in order to be consistent with existing certification noise data. 


sideline 


Four microphones located to the left of the extended runway centerline 
(locations SO, S19, S16, and SI 8, figure 15) and one located to the right of 
centerline (location S20, the symmetrical microphone to S16, figure 15) were 
used to record sideline noise during six takeoff runs. 

By FAR Part 36 procedures, sideline noise levels must be measured during 
regular takeoff runs. For these tests, the data were acquired during takeoff 
runs which include a thrust cutback. To show that the microphone location 
selected for sideline measurements represents the point of maximum sideline 
noise during takeoff, EPNL values measured at the five sideline locations 
were plotted as a function of aircraft distance from brake release (DFBR), 
Figure 26 shows the curve faired through the average values of EPNL. The data 
were adjusted to the >^eference aircraft conditions of thrust altitude and air- 
speed along the flight path. Since application of reference thnist to the 
noise levels measured at SI 8 was impractical due to thrust cutback during 
this period, noise levels were normalized to the average thrust of the six 
runs. The data plotted for S18 reflect this normalization. Figure 26 shows 
that the maximum noise along the 463 meter (0.25 N Mi) sideline occurs at a 
DFBR of approximately 3900 meters (12,750 ft) at microphone locations S16 and 
S20. 

The effect of aircraft altitude on sideline EPNL is presented In figure 
27, It shows that the maximum sideline noise level may occur at aircraft 
altitudes of 214 meters (700 ft) to 305 meters (1,000 ft.). 

Test day EPNL values shown in figure 28 were used to establish a correc- 
tion curve from which thrusts of Individual runs were adjusted to that of the 
reference thrust. The reference sideline noise level was obtained from the 
average of the six runs listed in table 4. The maximum sideline noise refer- 
ence EPNL values are listed in table 5 for an aircraft takeoff gross v;e1ght 
of 48,988 kg (108,000 lb) using zero degree flap and 6% overspeed. These 
values, obtained from the averaged EPNL levels of micv^phone SI 6 and S20 v/ere 
taken from test runs 11, 12, and 16 through 19. Removal of tones due to 
ground refelectlons was performed on EPNL values where tones appeared at 
frequencies of 630 Hertz or less. The average EPNL values for the FAR Part 36 
reference sideline noise level is 95.3 EPNdB. 

The EPNL values shown in figure 28 may show a slight difference from the 
average FAR Part 36 reference sideline noise levels because the correction run 
flap settings, climb gradients, and altitude are different than the FAR Part 36 
reference conditions. The correction runs are only performed to determine the 
relative variation In EPNL versus thrust, not absolute levels. The airplane 
was flown at a reference airspeed and power setting with various flap angles 
and climb gradients used to maintain that airspeed. Therefore, slightly 
different noise levels are to be expected. 

Appendix C contains supporting summary computer listings of the aircraft 
performance (table C-1.1) and flyover-noise data (table C-2). It Includes a 
flyover-noise analysis computer program print out for Run 16, microphone 
location Si 6, v;h1ch Is typical of the sideline noise data (table C-7.1). 
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TABLE 4 

SUMMARY OF FAR PART 36 SIDELINE FLYOVER-NOISE DATA 


•A 


MOOEL 0r-q-3l FUSBLARF NO. 7Al WEGTST9ATI0N NO. N5A638 TEST DATE 

RpEERENTE CONOITION change 
♦oEEEPENCE CnNOITlONS 
D 4 TH $deED= 176.8 KN. EN/r»=l3721 .0 LAS 


ITEM / CASE 

FLIGHT number 
RUN NUMRER 

micrhohone location 

MTCROEHONE Ni|MB=«» 

AMBIENT TEMOeratjjrc (dEG E) 
RELATIVE HUMTOTTY (pcpCENTI 
GROSS WEIGHT (1000 LAS I 

CL AP ANGI p 

C AL'^ULATCf) cpp 

atr^ract path srero 
atrplanr height 
MEAS. min. distance 
ref, min. OTSTANCE 

mcas. noise path OIST.fFPETJ 
REE, NOISE path OTST. (PEET) 
NOTSE direction (OEGl 

T COORD. MICPOPHON'= (RFCT i 
Y CnORO. mtcROPhONP leccTi 

7 rooRO, microphone (FEPT I 
AVP. MEASUBEf' =N (LBS) 

AVE. MEAS referred fn (LBS) 

PNLTM time per, TO O.M.fSEC) 
PNI.tm MEASURpo fPNDB) 

RNI.M TIME RRR. TO O.H. (SED 
PNLM mpaSURCo (PNDB) 

PNLTM AOJ'JSTPP (PNOR) 

MATTMIIM MQY EPFOU*=NCV ( C,MP J 
TONE CORRECT I OM (PNOP) 

tomc rnRRcr-»-TnN fo=o, (Gmf| 
DURATIOV CORRFC^ION pACtop 


(DEG) 

(KNOTS) 

(EECT| 

(=EET) 

(FEETi 


poNL MEARUR*=o 
DFITA 1 (AROB66) 
OFLTA ? 

DELTA 

DEI ta fn/o 
FPNL RFC, FN/n 


(FPNDB) 
(FPNOR) 
(FPNDP) 
( Fondp ) 

f epfyJHP ) 
(FPNDB) 


1 

2 

3 

4 

5 

6 

16 

16 

16 

16 

16 

16 

11 

11 

12 

12 

16 

16 

16 

20 

20 

16 

16 

29 

9 

10 

10 

9 

9 

10 

51.2 

51.2 

52.1 

52.1 

52.5 

52.5 

36.0 

36.0 

34.0 

34.0 

35.1 

35.1 

106 

106 

105 

105 

100 

100 

UR?.l 

UP2.1 

UP2.1 

UP2.1 

UP2.1 

UP2.1 

1.731 

1.731 

1.724 

1.726 

1.729 

1.732 

1 76. 1 

176.1 

176.5 

176.3 

175.0 

175.0 

940. 

951. 

976. 

966. 

958. 

968. 

1784. 

1700. 

1692. 

1821. 

1779. 

1724. 

1789. 

1789. 

1802. 

1802. 

1798. 

1798. 

1898. 

1819. 

2033. 

1905. 

1856. 

1919. 

1896. 

1896. 

2111. 

1885. 

1874. 

1970. 

70.0 

69.2 

56.3 

72.9 

73.4 

63.9 

538. 

555. 

555. 

538. 

538. 

555. 

-1461. 

1464. 

1464. 

-1461. 

-1461. 

1464. 

4 . 

—9 • 

-9. 

4. 

4. 

-9. 

12934. 

12934. 

12775. 

12836. 

12895. 

12889. 

13521. 

13521. 

13404. 

13/; 20. 

13485. 

13503. 

4.1 

4.2 

5.9 

3.9 

3.7 

4.8 

98.9 

99.4 

98.5 

98.7 

98.5 

99.0 

1 

4. 2 


3.9 

3.7 

4.8 

96.6 

97.7 

97,4 

96.6 

96.1 

97.3 

99.4 

99.4 

98.4 

99.4 

98.9 

99.1 

315 

500 

250 

500 

500 

250 

2.3 

1.6 

1,0 

2.1 

2.4 

1.7 

500 

500 

500 

500 

500 

500 

-2,3 

-2.5 

-1.2 

-2.8 

-2.2 

-1.9 

96.6 

96,9 

97.3 

95.9 

96.3 

97.1 

0.5 

0.0 

-0.1 

0.6 

0.3 

0.2 

0. ) 

D.2 

0.3 

-0.0 

0.0 

0.2 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

0.2 


0.3 

0.3 

0.2 

0.2 

97.3 

97,3 

97.8 

96.7 

96,9 

97.6 


-29-75 
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TABLE 4 (CONTINUED) 

SUMMARY OF FAR PART 36 SIDELINE FLYOVER-NOISE DATA 





MnOEL 0^-9-31 NO. 7Al PFr,l$TR4TTnN ND, N5463 8 tfsT 06*^5 1-29- 


pr-9 PFFAM STf^ELIN= FPPcrpnC^ CONOTTION CH4WCP 
*QcpcpphjrF '‘PNOTTTmiS 

PATH soecoa 176.3 KN, FM/Oal3721.0 13? 


fTEM / rt$c 


7 

8 

9 

10 

11 

12 

pLTOHT mijmppp 


16 

16 

16 

16 

16 

16 

OUN 


17 

17 

If 

18 

19 

19 

MTrpoPHON*^ LO^'A'^inH 


16 

20 

16 

7P 

16 

20 

MirPPOHir^e M|JM3=P 


9 

10 

9 

10 

9 

10 

AMPT^NT tcmocoa-^UPF 

(OEG F) 

53.6 

53.6 

55.4 

S5.4 

56.5 

56.5 

PFIATTVF HU'^inf^v (PFPCEN'^I 

35.5 

35.5 

32.8 

32.8 

30.4 

30.4 

CR<^?S MFIGHT f 1000 LBS) 

99 

99 

98 

98 

97 

97 

flap anoi f 

f OFG) 

UP2.1 

UP2.1 

UP2.1 

UP7.1 

UPl.9 

IIP 1.9 

CAIOULAtto >=PP 


1.730 

1.730 

1.737 

1.736 

1.747 

1.748 

atpcraft oath soppo 

(KM^TT) 

173.6 

174.0 

173.5 

173.5 

173.4 

173.6 

AT PPL amp HFTGHT 

(fef-^) 

912. 

922. 

872. 

882. 

814. 

827. 

MCAP, vijM, nTPTAN'"': 

(FEFT1 

1770. 

1684. 

1748, 

1664. 

1708, 

1647, 

OFF. M!N. OTSTANCF 

(FECTI 

1774. 

1774. 

1754. 

1754. 

1725. 

1725. 

MPAP, NOTSF path OTST 

.f FCFT) 

1861. 

1886. 

1874, 

1856. 

1749. 

1773. 

PEF. NOfSF PATH 

(FEET) 

1860. 

1959. 

1874, 

1927. 

1763. 

1838. 

NnTSF OTPEFtipm 

f OFG) 

72.0 

63.2 

68.9 

63.7 

77.6 

68.2 

Y '■POPO. MtCOTipHCNC 

(FEFT) 

538, 

555. 

538. 

555. 

538. 

555. 

V CPOPP. MjrPOPH'^NF 

(FEET) 

-1461. 

1464. 

-1461. 

1464. 

-1461. 

1464. 

7 T-noPO, MTCOPPH'^NP 

(FFFT) 

4. 

-9. 

4. 

-9. 

4. 

-9. 

AYE. mfaSUPF" fn 

(LBS) 

12938. 

12900. 

13015. 

13005. 

13205, 

13204- 

AVF, MFA? REFFPPE^ FN 

f LPS) 

13506. 

13490. 

13586. 

13589. 

13736, 

13762. 


PNITM TIME REF. TP P 

.H.fSED 

3.9 

4.9 

4.2 

4.8 

3.0 

4.1 

PNITM MFASIJPFO 

( PMDB ) 

98.8 

99.4 

97,9 

99.9 

99.9 

99.7 

PNLM TImF ref. TP P, 

h. (SED 

3 

4.9 

4.2 

4.8 

3.0 

4.1 

PNI M MFASUPcp 

(PNPP) 

96.6 

97,3 

95.9 

97.8 

98.2 

97.7 

PMITM AnjllSTFP 

(PNDP ) 

99.3 

99.4 

98.3 

100. 0 

100.5 

99.9 

MAXTMIIM NOY CpeOIJCMCY (GMF) 

500 

250 

315 

250 

315 

315 

TONE CnPPFfT'^N 

(PNDR) 

2.3 

2.1 

2.0 

2.1 

1.7 

2.0 

TONE COPOECTIPN fpeo 

. ( GMF ) 

500 

500 

500 

500 

500 

500 

nijPATiPN rnpREFTION 

FACTOR 

-2.7 

-2.1 

-1.6 

-2.8 

-2.8 

-2.6 

FPNL MEA^HRcn 

(FPND8) 

96.1 

97.3 

96.3 

97.1 

97.1 

97.2 

delta 1 (APP866) 

(FPNDB) 

0.5 

-0.0 

0.4 

0.1 

0.6 

0.1 

DFL^A 2 

(FPNDP) 

0.0 

0.2 

0.0 

0.2 

0.0 

0.2 

PELTA S 

(EPNOBl 

-0.1 

-O.l 

-0.1 

-0.1 

-0.1 

-O.l 

DELTA FN/f' 

(EPNDB) 

0.2 

0.2 

o.l 

0.1 

-0*0 

-0.0 

EPNL PFF. cn/D 

(FPNDP) 

96.7 

97.7 

96.8 

97,4 

97.7 

97.4 




TABLE 5 


FAR PART 36 SIDELINE REFERENCE NOISE LEVEL 


REFERENCE CONDITIONS 

GROSS WEIGHT L3 (KG) 

FLAP SETTING - OVERSPEED (DEG*PERCENT) 

^TAS 

REFERRED F^/6 LB (N) 

MICROPHONE LOCATION 
MICROPHONE NUMBER 


108,000 (48,988) 

06 

176.8 

13,721 (61*031) 
AVERAGE OF S16/S20 
9/10 


MICROPHONE 
LOCATION S16 

MICROPHONE 
LOCATION S20 

AVERAGE 

LOCS16ANP 

S20 

TONE 

CORRECTION 

REMOVED 

AVERAGE 

(EPNdBl 

RUN 

NUMBER 

TONE 

CORRECTION 

INCLUDED 

lEPNdB) 

TONE 

CORRECTION 

REMOVED 

lEPNdBl 

TONE 

CORRECTION 

INCLUDED 

(EPNdBI 

TONE 

CORRECTION 

REMOVED 

(EPNdB) 

11 

97.3 

95,0 

97.3 

95.7 

95.4 

\7 

96,7 

94.6 

97.8 

96.B 

95,7 

16 

96.9 

94.5 

97.6 

95,9 

95.2 

17 

96,7 

94.4 

97.7 

95.6 

95.0 

18 

96.8 

94.8 

97.4 

95,3 

95.0 

19 i 

97.7 

96.0 

97.4 

95.4 

95.7 

REFERENCE NOISE LEVEL 



95.3 

gCLPERCcNT CONFIDENCE LEVEL (EPNdB) 



i0.3 

1 REQUIREMENT (EPNdBl 



i 

103.1 
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Takeoff 


Reference noise levels for takeoff without power cutback were determined 
from measurements obtained at a location 3.5 N Mi from brake release (location 
C6 in figure 15). 

The measured data for the six test runs, adjusted to the reference 
condition, were averaged to obtain the reference takeoff noise level and are 
listed In table 6 . A plot of the takeoff noise levels from the takeoff 
correction runs at various power settings is shown In figure 29, From this 
figure, adjustments for thrust differences from the reference conditions were 
obtained and applied. 

The reference EPNL value for takeoff with a gross weight of 48,988 kg 
(108,000 lb) and 0® flap setting with 6 percent overspeed is presented in 
table 7 . It was obtained from the average of noise levels from test runs 
9, 10, 13, 53, 54 and 55. The FAR Part 36 reference takeoff noise level Is 
96.2 EPNdB. 

The EPNL values shown in figure 29 may show a slight difference from the 
average FAR Part 36 reference takeoff noise levels because the correction run 
flap settings, climb gradients, and altitude are different than the FAR Part 36 
reference conditions. The correction runs are only perfomed to determine the 
relative variation In EPNL versus thrust, not absolute levels. The airplane 
was flown at a reference airspeed and power setting with various flap angles 
and climb gradients used to maintain that airspeed. Therefore, slightly 
different noise levels are to be expected. 

Appendix C includes supporting summary computer listings of the aircraft 
performance (table C-7.2) and flyover-noise data (table C-7.3). Also, a more 
detailed flyover-noise computer program print out for test run 10 was Included 
as typical of the takeoff noise data (table C-7,2). 
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TABLE 6 

SUMMARY OF FAR PART 36 TAKEOFF FLYOVER-NOISE DATA 


MODEL 0C-9>31 


FUSELAGE NO. 


DC-9 REFAN TAKEOFF WITHOUT CUTBACK 
*REFERENCE CONDITIONS 
PATH SPEED* 180.3 KNt FN/0*L389L.0 LBS 


7A1 REGISTRATION NO. N54638 
SLOPE FROM FINAL CORR CURVE 


TEST DATE 1-29-75 


ITEM / CASE 

FLIGHT NUMBER 
RUN NUMBER 
MICROPHONE LOCATION 
MICROPHONE NUMBER 

AMBIENT TEMPERATURE (DEG Ft 
RELATIVE HUMIDITY CPERCENT) 
GROSS HEIGHT (1000 LBS) 

FLAP ANGLE (DEG) 

CALCULATED EPR 
AIRCRAFT PATH SPEED (KNOTS 
AIRPLANE HEIGHT (FEET) 

MEAS- MIN. DISTANCE (FEET) 

REF. MIN. DISTANCE (FEET) 

MEAS. NOISE PATH DIST.IFEET 
REF. NOISE PATH DIST. (FEET 
NOISE DIRECTION (DEG 

X COORD. MICROPHONE (FEET) 

Y COORO. MICROPHONE (FEET 

Z COORO. MICROPHONE (FEET 

AVE. MEASURED FN (LBS 

AVE. MEAS REFERRED FN (LBS 


PNLTM TIME REF 
PNLTM MEASURED 
PNLM TIME REF. 

PNLM MEASURED 
PNLTM ADJUSTED 
MAXIMUM NOY FREQUENCY 
TONE CORRECTION 
TONE CORRECTION 


TO O.H.(SEC) 
(PNOB) 
TO O.H. (SEC) 
(PNOB) 
(PNDBj 


FREQ. 


(GMFj 

(PNOB) 

(GMF) 


DURATION CORRECTION FACTOR 

EPNL MEASURED (EPNDB) 
DELTA I (ARP866) (EPNDB) 
DELTA 2 (EPNDB) 
DELTA S (EPNDB) 
DELTA FN/0 (EPNDB) 
EPNL REF. FN/0 (EPNDB) 


16 

3 

6 

L 


* 

h 


52.5 

36.1 
104 

UP2.1 

1.758 

177.1 

2382. 

2352. 

2443. 

2899. 

3011. 

54.2 
-7301. 

0 . 

-81. 

12517. 

13859. 


2 

3 

4 

5 

6 

16 

16 

21 

21 

21 

^9 

10 

53 

54 

55 

C6 

C6 

C6 

C6 

C6 

1 

I 

1 

1 

1 

48.8 

50.4 

55.1 

55.3 

56.6 

41.4 

34.5 

41.8 

42.5 

41.9 

109 

106 

109 

107 

106 

UP2.1 

UP2.1 

UPl.7 

UP2.0 

UP2.1 

1.749 

1.757 

1.745 

1.737 

1.735 

179.6 

178.3 

181.3 

179.8 

179.4 


2316. 

2295. 

2443. 

2757. 

2935. 

56.3 

-7301. 

0 . 

-81. 

12484. 

13750. 


2428. 

2403. 

2443. 

2919. 

2968. 

55.4 

-7301. 

0 . 

-81. 

12538. 

13876. 


2062. 
2040. 
2443. 
2609. 
3124. 
51.5 
“7301. 
0 . 

-81. 

12724. 

13782. 


2117. 

2090. 

2443. 

2156. 

2519. 

75.9 

-7301. 

0 . 

-81, 

12666. 

13661. 


2208, 

2187. 

2443. 

2497. 

2790. 

61.1 

-7301. 

0 . 

-81. 

12543. 

13631. 


7.6 

7.2 

7.8 

7.4 

3.3 

5.8 

96.7 

96,1 

96.2 

99.0 

99.3 

97.7 

7.6 

5.2 

7.8 

7,4 

3.3 

5.8 

95.7 

95.4 

95.4 

98.2 

98.3 

96.7 

’ll! 

’til 

96.1 

97.0 

97.6 

96.5 

315 

200 

315 

315 

1.0 

0.9 

0.8 

0.9 

1.0 

1.0 

315 

315 

315 


315 

315 

0.2 

0.6 

0.4 

-0.4 

0.1 

96.9 

96.7 

96.6 

98.8 

98.8 

97.8 

-0.4 

-0.8 

-0.1 

-2.0 

-1.6 

-1.2 

0.2 

0.3 

0.1 

0.8 

0.7 

0.5 

-0.1 

-0.0 

-0.0 

0.0 

-0.0 

-0.0 

0.0 

0.1 

0.0 

0.1 

0.2 

0.3 

96.6 

96.3 

96.5 

97.7 

98.1 

97.3 


TABLE 7 

FAR PART 36 TAKEOFF REFERENCE NOISE LEVELS 


REFERENCE CONDITIONS 
GROSS VVEIGHT 
FLAP SETTING - OVERSPEEO 
HEIGHT AT 3.5 N Ml 
CLIMB gradient 

^TAS 

REFERRED F^/6 
MICROPHONE LOCATION 
MICROPHONE NUMBER 


LB |KG) 

(OEG-PERCENTJ 

ft (ml 
PERCENT 
(KNOTS) 

LB (N) 


106.000 (46.98BI 
0-6 

2472 742 ) 

15.54 
180.3 

13.891 (61.767) 
C6 
1 











Takeoff With Cutback 


Reference noise levels for takeoff with power cutback were determined 
from measurements obtained at a location 3.5 N Mi from brake release (location 
C6 in figure 15 ). 

To Insure that stabilized cutback power conditions were reached before 
the noise measurement point, several cutback correction test runs were made. 
Table 8 presents the test aircraft speed, elapsed times between start of 
cutback and the time where the EPNL noise level was 10 dB down from the 
maximum, and the average elapsed time of all the test runs. From this infor- 
mation, the average cutback distance before the monitor was found to be 1014 m 
(3327 ft}, indicating that the cutback in engine power was stabilized and that 
the measured noise levels were not affected by engine spool down. Further 
evaluation indicated tiiat spooldown was complete by 300 m (986 ft), however, 
to eliminate noise produced before cutback from affecting the 10 dB down point, 
the cutback distance before the monitor, based on results from the correction 
runs, was 915 m (3,000 ft). This value was used for all cutback reference 
determinations. The measured test data for the six runs averaged to obtain 
the reference takeoff with cutback noise level are listed in table 9 . 

The noise adjustment curve used for takeoff with cutback for various 
power settings is shown in figure 30. Noise levels from the six test runs 
were adjusted to the reference takeoff with cutback performance conditions 
for a gross weight of 48,988 kg (108,000 lb) and 0“ flap setting with 6 percent 
overspeed. Tone corrections v;ere removed by using the criteria discussed above. 
The average reference EPNL for test runs 11, 12 and 16 through 19 was deter- 
mined. The FAR Part 36 reference for takeoff with cutback noise level is 
87.5 EPNdB. 

The EPNL values shown in figure 30 may show a slight difference from the 
average FAR Part 36 reference takeoff cutback noise levels because the 
correction run flap settings, climb or descent gradients, and altitude are 
different than the FAR Part 36 r.'-ference conditions. The correction runs are 
only perfonned to determine the relative variation In EPNL versus thrust, not 
absolute levels. The airplane was flown at a reference airspeed and power set- 
ting with various flap angles and climb or descent gradients used to maintain 
that airspeed. Therefore, slightly different noise levels are to be expected. 

Appendix C, contains supporting computer listings of aircraft performance 
and flyover-noise data are presented in tables C-1.3 and C-4. Table C-7.3 
includes the flyover-noise computer program print out for test Run 16, which 
is typical of the data for takeoff with cutback. 
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TABLE 8 

CUTBACK DISTANCE DETERMINATION 



NOTE. ALL TIMES ARE IN TERMS OF HR:MIN:SEC EXCEPT WHERE NOIED OTHERWISE 







TABLE 9 

SUMMARY OF FAR PART 36 TAKEOFF WITH CUTBACK FLYOVER-NCiSE DATA 


MODEL DC-9-31 


FUSELAGE NO. 741 


OC-9 REFAN TAKEOFF WITH CUTBACK 
♦REFERENCE CONDITIONS 
PATH SPEEO= 179.7 KNt FN/0* 9451.0 LBS 


REGISTRATION NO. 
reference CONDITIONS CHANGE 


N54638 


TEST DATE 1-29-75 


ITEM / CASE 


flight number 

RUN NUMBER 

MICROPHONE LOCATION 
MICROPHONE NUMBER 


AMBIENT TEMPERATURE (DEG F> 
relative HUMIDITY ^PERCENT) 
GROSS HEIGHT 11000. LBS) 


(DEG) 


I KNOTS 
IFEET 
IFEET 
IFEET 


FLAP ANGLE 
CALCULATED EPR,^^^^ 

AIRCRAFT PATH SPEED 

airplane height 

MEAS. MIN. DISTANCE 
REF. MIN. distance, 

MEAS. NOISE path OIST. y|T 
REF. NOISE PATH OIST. (FEET 
NOISE DIRECTION ,4515} 

X COORD. MICROPHONE 
y COORD. MICROPHONE (P|il 

Z COORD. MICROPHONE 
AVE. MEASURED FN^ LBS 

AVE. MEAS REFERRED FN (LBS 


TO 


PNLTM TIME REF. 

PNLTM MEASURED „ „ ^ 
PNLM TIME REF. TO O.H, 
PNLM MEASURED 
PNLTM ADJUSTED , 
MAXIMUM NOY FREQUENCY 
TONE CORRECTION 
TONE CORRECTION FREQ. 


O.H. (SEC) 
(PNDB) 
(SEC) 
(PN08) 
(PNDB) 
(GMF) 
(PNDB) 
(GMF) 


DURATION CORRECTION FACTOR 


EPNL MEASURED . 
DELTA 1 (ARP 866) 
DELTA 2 
DELTA S 

DELTA FN/0 ,,, 
EPNL REF. FN/0 


16 

12 

C6 

I 


52.1 

34.0 

105 

UP2.1 

1.466 

175.3 

224B. 

22A0. 

2237, 

2567. 

2564. 

60. a 

-7301. 

0 . 

-ei. 

8626. 

9426, 


(EPNOBI 
(EPNOB) 
(EPNDB ) 
(EPNDB) 
(EPNDB) 
(EPNOB) 


16 

11 

C6 

1 


16 

16 

C6 

1 


16 

17 

C6 

I 


16 

18 

C6 

I 


51.2 

36.0 
106 

UP2.1 

1.442 

175.4 

2322. 

2309. 

2237. 

2526. 

2447. 

66.1 

-7301. 

0 . 

-81. 

8241. 

9026. 


52.5 

35.1 

100 

UP2.1 

1.446 

174,4 

2288. 

2287. 

2237. 

2505. 

2451. 

65.9 

-7301. 

0 . 

-81. 

8342. 

9111. 


53.6 

35.5 

99 

UP2.1 

1.447 

176.8 

2163. 

2159. 

2237. 

2298. 

2301. 

70.0 

-7301. 

0 . 

-81. 

8349. 

9080. 


55.4 

32.8 
98 

UP2.1 

1.442 

175.0 

2206. 

2201 . 

223^. 

2496. 

2537. 

61.9 
-7301. 

0 . 

-81. 

8269. 

9019. 


6.6 

5.8 

6.1 

4.9 

6.4 

B7*0 

87.8 

87.6 

87,7 

68.7 

4*1 

5.8 

6.1 

4.4 

6 .4 

07*2 

87.2 

87. 1 

87.2 

0 8 • I 

88*0 

88.2 

88. 1 

87.6 

88*8 

315 

315 

315 

315 

315 

0*7 

0.6 

0.5 

0.6 

0.6^ 

315 

315 

315 

160 

315 

0.0 

0.1 

-0.5 

-0.7 

-1 -1 

87,8 

87.9 

87.2 

87.0 

87.6 

0.2 

0.4 

0.5 

-0. 1 

0* L 

-0.0 

-0.1 

-0.1 

0.2 

0*1 

-O.l 

-0.1 

-0.1 

-0.1 

-0. 1 

0.0 

0.6 

0.5 

0.5 

0.6 

88*0 

88.7 

87.9 

87.5 

88*3 


16 

19 

C6 

1 


56. S 
30.<'» 
97 
UP1.8 
1.438 
174.7 
2175. 
2166. 
2237. 
2325. 
2401. 

68.7 

-7301. 

0 . 

- 01 . 

3214. 

8949. 


5.0 

88.1 

5.0 

87,5 

88.1 

315 

0,5 

160 

- 0.8 


87.3 
0.0 
0.1 
- 0.1 
0. 7 
8B.0 








TABLE 10 

FAR PART 36 TAKEOFF WITH CUTBACK REFERENCE NOISE LEVEL 


REFERENCE CONDITIONS 
GROSS WEIGHT 
FLAP SETTING - OVERSPEED 
HEIGHT AT 3.5 N Ml 
CLIMB GRADIENT 

^TAS 

REFERRED Fj^/6 
CUTBACK DISTANCE 
MICROPHONE LOCATION 
MICROPHONE NUMBER 


LB (KG) 

(DEG-PERCENT) 
<t tfti) 
(PERCENT) 
(KNOTS) 

LB (N) 

FT (M) 


108,000 (43,900) 
0-6 

2245 (707) 
15.54/8,27 
179.7 

9,451 (42,038) 
3000 (915) 

C6 

1 


RUN 

NUMBER 

TONE 

CORRECTION 

INCLUDED 

(EPNdB) 

TONE 

CORRECTION 

REMOVED 

(EPNdB) 

11 

88.7 

88.1 

12 

88.0 

87.3 

16 

87.9 

87.4 

17 

87.5 

86.9 

18 

88.3 

87.7 

19 

83.0 

87.5 

REFERENCE NOISE LEVEL (EPNdBI I 

B7.6 

90J>ERCENT CONFIDENCE LEVEL (EPNdB) ' 

tO.3 

REQUIREMENT (EPNdB) 


95.6 










Approach 


Land inn approach noise levels were determined frnn neasurements obtained 
from a location simulated to be 1.0 fi.Mi. from the runway threshold (location 
CIO in figure 15). 

The measured data for the test runs averaged to obtain the reference 
landing approach noise levels are listed in tables 11 and 12. Figure 31 
shows the noise levels for various landing approach power settings. Adjust- 
ments were applied for the differences between the measured and reference 
conditions for a gross weight of 44,906 kg (99,000 lb) and 0.873 rad and .611 
rad (50 and 35 degrees) flap setting. Tone corrections v;ere removed by using 
the criteria discussed previously. In addition, any tones occurring above 
630 Hz were given special consideration as to whether they represented actual 
tones, or were psuedotones to be removed from the reference EPNL v lue. 

The EPNL values shown in figure 31 may show a slight difference from the 
average FAR Part 36 reference approach noise levels because the correction 
run flap settings, descent gradients, and altitude are different than the 
FAR Part 36 reference conditions. The correction runs are only performed to 
determine the relative variation In EPNL versus thrust, not absolute levels. 

The airplane was flown at a reference airspeed and power setting with various 
flap angles and descent gradients used to maintain that airspeed. Therefore, 
slightly different noise levels are to be expected. 

The noise level for landing approach with a 0.873 rad (50 degrees) flap 
setting v/as determined from the average of the reference EPNL values for test 
runs 27 through 32. Similarly, the noise level for landing approach with a 
.611 rad (35 degree) flap setting was determined from the average of the 
reference EPNL values obtained from test runs 42 through 44, 45, and 48 through 
50 (table 13). The FAR Part 36 reference approach noise levels are 97.4 EPNdB 
for 0.873 rad flap setting and 95,7 EPNdB for 0.611 rad flap setting. 

Appendix C contains supporting computer listings of aircraft performance 
and flyover-noise data are presented in tables C-1,4, C-1.5, C-5 and C-6. 

Table C-7.4 and C-7.5 include the flyover-noise computer program print out for 
test Runs 27 and 44, which are included as typical of the landing approach data. 
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TABLE 11 

SUMMARY OF FAR PART 36 APPROACH FLYOVER-NOISE DATA - 50-DEGREE FLAP SETTING 


MOPFL DC-9-31 


FUSFIAGF NO. 7A1 


PEGISTOATION NO. N54638 


TFST date 1-31-75 


DC-9 9EFAN 50 nEG APOOOACH PEFEPENCE CONDITION CHANGE 
♦PPFEOENCE CONDiTIPNG 

PATH SPEFO= lAl.A KN, FN/D= 5362.0 LBS 
ITFM f CASE 

FLIGHT NUNBEP 
BUN NUMBER 
MICRORHONP Lf>CATiON 
HirooPHONF NIJHBPR 

ambient te»^pfP4T<JRE (OFG F) 

PFLATIVF humidity IPFRCENT) 

GROSS WEIGHT neon LBS» 


FLAP ANGLE 
CALCUl ATED «=pp 
aircraft path SPE=0 

AIRPLANR HEIGHT 
MFAS. MIN. DISTANCE 
RFF. MIN. distance 


NOISP PATH 
PATH 


(DEG I 
(KNOTS) 

(RPFT) 

(FEF^I 
(FRET) 
DIST.(FEET| 


1 

2 

3 

4 

5 

6 

19 

19 

19 

19 

19 

19 

30 

27 

28 

29 

31 

32 

10 

10 

10 

10 

10 

10 

6 

6 

6 

6 

6 

6 

55.9 

53. 1 

54.1 

54.3 

56.0 

56.0 

45.7 

49.7 

51.7 

51.4 

46.8 

46.8 

94 

98 

96 

95 

93 

92 

49.3 

49.3 

49.5 

49.7 

49.5 

49.5 

1.238 

1.235 

1.213 

1.218 

1.220 

1.235 

140.2 

135.9 

134.8 

125.3 

134.1 

137.1 

369. 

344. 

292. 

354. 

366. 

379. 


OECTION 

(DEG) 

74.4 

76.7 

61.7 

76.3 

68.8 

73.0 

microphone 

(FEPT) 

22. 

22. 

22. 

22. 

22. 

22. 

microphone 

(FEFTi 

198. 

198. 

198. 

198. 

198. 

198. 

micpe*phone 

( epeT) 

-1. 

-1. 

-1. 

-1. 

-1. 

“ 1 • 

SURED en 

(LBS) 

5495. 

5451. 

5016. 

5170. 

5150. 

5451. 

,S PPPCPRCD RN 

(LBS) 

5558. 

5507. 

5059. 

5225. 

5209. 

5517. 


HEAS 
PFF. 
NOISE DI 
X COORD. 
V COQPD, 
7 OOOPO. 

AVE. MEA 

AVF. MEA 


PNLTM measured 

pnlm time ref. to 
PNlM MFASUPEP 
PNLTm adjusted 
maximum NOY FRFOtjE 
TONE CORRECT ION 
TONE correction FO 
DURATION correction FACTOR 

PPNL MEASURED 
OEITA I IARP866) 

DFITA 7. 
delta S 
DEI ta FN/D 
PPNL OFF. CN/n 


412. 

369. 

428. 

383. 


395. 

369. 

405. 

379. 


332. 

369. 

378. 

419. 


393. 

369. 

405. 

380. 


417. 

369. 

447. 

396. 


429. 

369. 

449. 

386. 


.H.(SEC) 

1.7 

1.6 

1.9 

1.7 

2.0 

1.8 

(PNDB ) 

102.7 

103.6 

103.7 

102.2 

101.7 

101.9 

H. (SEC) 

1.7 

1.6 

1.4 

1.7 

2.0 

1.8 

(PNDR ) 

102.0 

103.0 

103.0 

101.4 

101. 3 

101.3 

( PNDP I 

104.6 

105.0 

103.2 

103.5 

103.7 

104.2 

Y ( GMF ) 

2500 

2500 

2500 

2500 

2500 

2500 

(pNDP) 

0.7 

0.7 

0.7 

0.9 

0.7 

0.7 

. ( GMF ) 

8000 

8000 

8000 

315 

8000 

8000 

factor 

-5.8 

-6.2 

-6.2 

-5.8 

-5.8 

-5.7 

( EPNDP ) 

96.8 

97. 4 

97.5 

96.4 

95.9 

96.3 

( FPNDB 1 

1.9 

1.4 

-0.5 

1.3 

2.0 

2.2 

( FPNDR ) 

-0.5 

-0.3 

0.5 

-0.3 

-0.5 

-0.7 

( pdnDB I 

-0.0 

-0.2 

-0.2 

-0.5 

-0.2 

-3.1 

( EPNDP ) 

-0.4 

-0.3 

0.5 

0.2 

0.3 

-0.3 

( EPNDB ) 

97.9 

98.1 

97.7 

97.2 

97.4 

97.4 
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TABLE 12 

SUMMARY OF FAR PART 36 APPROACH FLYOVER-NOISE DATA - 35-DEQREE FLAP SETTING 


NOOEL OC-9-31 


FUSEIAGE NO. 741 


REGISTRATION NO. NS4638 


TEST DATE 2-01-75 


OC-9 REFAN 35 DEG APPROACH USING FINAL CORR CURVE SLOPE 
♦REFERENCE CONDITIONS 

PATH SPEED* 146.9 KNt FN/D* 3810.0 LBS 


ITEM / CASE 

FLIGHT NUMBER 
RUN NUMBER 
MICROPHONE LOCATION 
MICROPHONE NUMBER 

AMBIENT TEMPERATURE fOEG F) 
RELATIVE HUMIDITY (PERCENT* 
GROSS HEIGHT (1000 LBS) 

FLAP ANGLE (DEGI 

CALCULATED EPR 
AIRCRAFT PATH SPEED 
AIRPLANE HEIGHT 
HEAS. MIN. DISTANCE 
REF. MIN. DISTANCE 


MEAS. NOISE PATH DIST 
REF. NOISE PATH DIST. 
NOISE DIRECTION 
X COORD. MICROPHONE 
Y COORD. MICROPHONE 
Z COORD. MICROPHONE 
AVE. MEASURED FN 
AVE. MEAS REFERRED FN 


(KNOTS) 
(FEET) 
(FEET) 
(FEET) 
.(FEET) 
(FEET) 
(DEG) 
(FEET) 
(FEET) 
(FEET) 
(LBS) 
(LBS) 


PNLTM MEASURED 
PNLM TIME REF. TO 
PNLM MEASURED 
PNLTM ADJUSTED 
MAXIMUM NOY FREOUf 
TONE CORRECTION 
TONE CORRECTION FREQ^ 
DURATION CORRECTION FACTOR 

EPNL MEASURED 
DELTA I (ARP866) 

DELTA 2 
DELTA S 
DELTA FN/D 
EPNL REF. FN/D 


20 

44 

10 

6 

56.1 

45.3 
102 

34.7 

1.153 

137.5 

363. 

412. 
369. 
462. 

413. 

63.3 

22 . 

196. 

- 1 . 

3736. 

3764. 


20 

46 

10 

6 

57.2 

40.5 
100 

34.7 
,152 

17.8 
377. 
428. 
369. 
454. 
392. 

70.5 

22 . 

198. 

- 1 . 

3722. 

3753. 


W. 


20 

49 

10 

6 

58.4 

38.0 
96 

34.1 

368. 
414. 

369. 
436. 
389. 

71.5 

22 . 

198. 

- 1 . 

3963. 

3994. 


4 

5 

6 

7 

20 

20 

20 

20 

43 

48 

42 

50 

10 

10 

10 

10 

6 

6 

6 

6 

56.0 

57.8 

55.8 

58.2 

46.2 

40.7 

45.0 

37.8 

103 

98 

104 

95 

34.6 

34.7 

34.9 

33.7 

1.193 

1.151 

1.125 

1.166 

150.8 

135.1 

131.5 

142.5 

368. 

356. 

356. 

387. 

417. 

406. 

405. 

428. 

369. 

369. 

369. 

369. 

445. 

435. 

407. 

428. 

394. 

396. 

371. 

369. 

69.4 

68. 8 

83.7 

0.0 

22. 

22. 

22. 

22. 

198. 

198. 

198. 

198. 

-1. 

*"l . 

• 1 • 

• 

4567. 

3729. 

3181. 

4001. 

4604. 

3756. 

3205. 

4036. 


.H.(SEC1 

2.2 

1.9 

1.8 

1.6 

1.9 

1.4 

1.2 

(PNOB 

99.9 

99.9 

100.2 

101.6 

100.2 

99.7 

99.6 

H. (SEC! 

2.2 

1.9 

1.8 

1.8 

1.9 

1.4 

1.7 

(PNDBj 

98.9 

99.0 

99.4 

100.6 

99.3 

98.2 

98.8 

(PNOBJ 

102.0 

102.6 

102.4 

103.7 

102.1 


102.3 

Y (GMF 

2500 

2500 

2500 

2500 

2500 

2000 

2500 

(PNDB 

0.9 

0.9 

0.8 

0.8 

0.8 

1.5 

1.2 

• (GMF] 

6300 


6300 

315 

6300 

5000 

500 

FACTOR 

-5.8 

-5.7 

-5.3 

-5.9 

-5.8 

-6.2 

-5.6 

(EPNOB) 94.1 

94.2 

94.9 

95.7 

94.4 

93.5 

94.0 

(EPNOB) 2.1 

2.7 

2.2 


2.0 

1.9 

2.7 

(EPNOB) -0.5 

-0.6 

-0.5 

-0.5 

-0.4 

-0.4 

-0.6 

(EPNDB) -0.3 

-0.3 

-0.2 

O.I 

-0.4 

-0.5 

-0. 1 

(EPNOB) 0.0 

0.0 

-0.1 

-0.6 

0.0 

0.5 

-0.2 

(EPNDB) 95.5 

96.0 

96.2 

96.7 

95.6 

95.0 

95.7 


EFFECTIVF. PERCEIVED NOISE LEVEL lEPNdBI 



. O landing APPROACH 
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i 


□ APPROACH CORRECTIONS 

i ; • 

. • 1 

* ■ 

• FLIGHT 19 - OPEN S''MBOLS 

t i • 

« 

f 


1 flight 20- SHADED SYMBOLS 

1 

: 

1 


. MIC LOCATION C4- FLAGGED SYMBOLS 1 * 

. 


■ j MIC LOCATION CIO -SYMBOLS WITHOUT FLAG I i 



• ^ Vi 

♦ iff 




LANDING FLAP ■ 50 _ 

ALL DATA ADJUSTED TO . 
140 KN AIRSPEED 
‘370 ft (112.8m» altitude' 


AVERAGE MEASURED THRUST, FN/6 (LB) 


AVERAGE MEASURED THRUST, FN/6 (1000N) 

FIGURE 31. VARIATION OF DC-9 REFAN FAR PART 36 APPROACH NOISE LEVEL WITH THRUST 





TABLE 13 

FAR PART 36 LANDING APPROACH REFERENCE NOISE LEVEL 


REFERENCE CONDITIONS 
GROSS WEIGHT 

LB (KG) 

99,000 (44,9Jb) 

99,000 (44,906) 

FLAP SETTING 

(DEG) 

50 

35 

HEIGHT AT 1,0 N Ml 

FT (m> 

370 (113) 

370 (113) 

GUI DEI ‘LOPE 

(DEG) 

3 

3 

'^TAS 

(KNOTS) 

141,4 

146.9 

REFERRED F^/6 

LB(N) 

5,362 (23,S50) 

3.S10 (16,947) 

MICROPHONE LOCATION 


CIO 

CIO 

MICROPHONE r 1BER 


6 

6 


SO-DEGREE FLAP 


SS'DEGREE FLAP 


RUN 

NUMBER 

TONE 

CORRECTION 

REMOVED 

(EPNdB) 

RUN 

NUMBER 

TONE 

CORRECTION 

REMOVED 

(EPNdB) 

27 


97,9 

42 

95.0 

28 


97,5 

43 

96.6 

29 


96.9 

44 

95,5 

30 


97.7 

46 

9i,0 

31 


97,3 

48 

95,6 

32 


97,3 

49 

96.2 




50 

95.3 

REFERENCE NOISE LEVEL 

lEPNdB) 

97.4 1 


95.7 

904>ERCENT CONFIDENCE LEVEL 

(EPNdB) 

iO.3 


tOA 

REQUIREMENT 

(EPNdB) 

103,1 


103.1 


63 



Accuracy 





Applying the sma Unsample t*d1str1but1on and standard deviation equation 
as noted previously, the confidence limits on the DC-9 Refan FAR Part 36 
noise levels were determined. The results Indicate the 90 percent confidence 
limits to be better than + 0.6 EPNdB. This is well under the +1.5 EPNdB 
established as an FAA requ'lrement. The following are the FAR Part 36 noise 
levels and the respective limits of 90 percent confidence: 

Sideline Takeoff Takeoff with Cutback Approach 

6p = 0.873 rad 
(50 degrees) 

95.3 +0.3 EPNdB 96.2 + 0.6 87.5 +0.3 EPNdB 97.4 +0.3 EPNdB 

6p = 0.611 rad 
(35 degrees) 

95.7 +0.4 EPNdB 
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Baseline Noise Levels 


Two sets of baseline noise levels may be used to determine the noise 
reductions achieved by the Refan flyover test proqram. The first set of 
noise levels were obtained from tests conducted In October 1974 as a part of 
Intermix certification of DC-9-30 airplanes. The second set were the results 
of the limited flyover noise tests (C-9A) conducted as a part of the Refan 
program. The noise levels obtained from both tests are tabulated, below. 






APPR. 

APPR. 


S.L. 

T.O. 

C/B 

0.873 rad 
(50 degrees) 

0.611 rad 
(35 degrees) 

Hardwall Intermix 
DC-9-30/JT8D-9 

99.8 

102.7 

97.4 

103.0 

100.9 

Hardwall C-9A 
DC-9-3Z/JT8D-9 

N.A. 

N.A. 

95.7 

106.1 

N.A. 


N.A. » Not Available 


The differences between two sets of noise levels may be attributed to the 
differences In meteorological conditions experienced during both flyover 
Mlse tests. The baseline and DC-9 Refan airplane noise levels reported 
herein were adjusted for deviations from the atmospheric condition of 25**C 
(77**F), 70 percent relative humidity and sea level pressure on the basis of 
data recorded at the 10 meter mobile atmospheric recording tower. This 
method of adjusting for atmospheric conditions does not account for dis- 
similarities In weather along the sound/path that existed during the tests 
of the different airplanes. Several current research efforts are Investigating 
the feasibility of developing reliable analytical methods of adjusting noise 
levels recorded under diverse sound-path atmospheric conditions to values 
corresponding tu a uniform atmosphere at standard FAR Part 36 conditions. The 
application of such methods to the data used for the comparison above would 
lead to more accurate absolute and relative levels. 
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NOISE-LEVEL VARIATIONS WITH DISTANCE 


l 


1 

I 


The procedure used for developing a family of noise-level -vs-dlstance 
curves will be described. The parameter used to characterize Individual 
curves in the family Is referred net thrust Ffj/ 5 . 

A computer program printout of test day effective perceived noise levels 
(EPNL) adjusted to the reference conditions of weather, distance, and airspeed 
Is used to obtain corrected reference-weather noise levels. Tone corrections 
due to pseudotones are removed. From the available overhead flyover-noise 
data, (table 14), plots of EPNL variations with F|J^ at various reference 
distances are prepared by fairing lines of best fit through the Individual 
data points. From those plots, the noise level at selected values of referred 
net thrust can be found for various distances. The EPNL's at the selected 
referred net thrust values and at the available reference distances are 
plotted, and curves of constant F ^/5 are drawn through the data points. 

Certain assumptions must be made in fairing curves through the data 
points, since the points generally do not all fall either In straight lines 
or on simple curves. The assumptions are (1) that each curve of EPNL plotted 
on semilog paper Is a smooth monotonically decreasing function of distance 
and ( 2 ) that the set of curves Is really a family such that a cross plot at 
any selected distance would also be a smooth curve. These assumptions are 
based on the position that noise levels decrease smoothly with distance and 
that noise levels increase smoothly with thrust if other parameters remain 
constant. 

The distances used are the distance at the closest point to aircraft 
(CPA), that Is the minimum distance between the flight path and the micro- 
phone. This is not necessarily the distance the sound travels from the 
airplane to the receiver at the time of PNLTM. The distance CPA Is more 
convenient In relating to the community noise exposure. 

From the family of curves based on the best overall fit to the data, 
cross plots at selected ranges from 61 m (200 ft) to 2 440 m (8,000 ft) are 
derived, ftiy Irregularities observed In the family of cross plots are 
smoothed out, but with minimum shifts In the position of the original curves. 

The curves for Fj ^/6 above 31 136 H (7,000 lb) are normalized to a take- 
off airspeed of 180 knots. For F^/d values equal to or less than 31 136 N 
(7,000 lb) the curves are normalized to an approach airspeed of 140 knots. 
Therefore, the family of cross-plot curves will have a discontinuity at 
Fw/fi =31 136 N (7,000 lb). When the airspeed correction factor is used, 
the discontinuity is found to have a value of 10 log 180 = 1.1 EPNdB. The 

TO 

airspeed correction, as described In the data analyses section. Is primarily 
Intended to adjust for variations In the duration correction factor, which is 
Included in the EPNL computations. 

In theory, the noise level from a given source will vary with distance, 
because of spreading losses and atmospheric attenuation. Since EPNL is a 
combination of factors computed In a complex manner, spreading losses for 
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TABLE 14 

SUMMARY OF DATA ACQUISITION FOR NOISE LEVEL DETERMINATION 


Oi 

01 



FLIGHT 

NO. 

RUN 

NO. 

TYPE OF FLYOVER 

TARGET THRUST 
(tB) 

MICROPHONE LOCATION* 

FLIGHT 
PROFILE 
(FIG. iai4) 

C4 

C6 

CIO 

C11 

15 

4 

FULL POWER TAKEOFF 

13,500 


1 



01 


5 

FULL POWER TAKEOFF 

13,500 





El 


6 

TAKEOFF/CUTBACK 

13,500/9,600 





FI 


7 

TAKEOFF/CUTBACK 

13,500/9,500 





F2 


8 

FULL POWER TAKEOFF 

13,500 


1 



E2 

16 

9 

FULL POWER TAKEOFF 

13,500 





D1 


10 

FULL POWER TAKEOFF 

13,500 





El 


11 

TAKEOFF/CUTBACK 

13500/9,500 





FI 


12 

TAKEOFF/CUTBACK 

13,500/9,500 





F2 


13 

FULL POWER TAKEOFF 

13.600 


1 



E2 


16 

TAKEOFF/CUTBACK 

13500/9,500 


1 



F3 


17 

TAKEOFF/CUTBACK 

13,500/9,500 


1 



F4 


18 

TAKEOFF/CUTBACK 

13,500/9,500 


1 



F5 


19 

TAKEOFF/CUTBACK 

13,500/9,500 


1 



F6 


20 

TAKEOFF/CUTBACK 

13,500/9,600 


1 



G4 


21 

TAKEOFF/CUTBACK 

13,500/9,500 


1 



G1 


22 

TAKEOFF/CUTBACK 

13,500/9,500 


1 



G2 


23 

TAKEOFF/CUTBACK 

13,500/9,500 


1 



G3 

19 

24 

- 50 DEG APPROACH 

6500 

4 

1 

6 


D1 


25 

fip =50 DEG APPROACH 

5,800 

4 

1 

6 


02 


27 

= 50 DEG APPROACH 

5,500 

4 

1 

6 


Ela 


28 

Sp = 50 DEG APPROACH 

5,100 

4 

1 

6 


E2 


29 

6p = 50 OEG APPROACH 

5,300 

4 

1 

6 


E3 


30 

S_ = SO DEG APPROACH 

p 

5.600 

4 

1 

6 


E4 


31 

= 50 DEG APPROACH 

5,200 

4 

1 

6 


E5 


32 

6p = 50 OEG APPROACH 

5,600 

4 

1 

6 


E6 


33 

REDUCED THRUST APPROACH 

4,700 

4 

1 

6 


D3 


34 

REDUCED THRUST APPROACH , 

4,500 

4 

1 

6 


D4 


35 

RE DUCe D TH RUST APPROACH 

4,300 

4 

1 

6 


DS 


36 

REDUCED THRUST APPROACH 

3,100 

4 

1 

6 


D6 

i 

37 

REDUCED THRUST APPROACH 

3,200 

4 

1 

6 


07 


38 

REDUCED THRUST APPROACH 

2.800 

4 

1 

6 


D8 

20 { 

39 

6p = 50 DEG APPROACH 

6.600 



6 i 


01 


40 

fip = 50 DEG APPROACH 

6,900 

2 

1 

6 


D2 


41 

=50 DEG APPROACH 

6.100 

2 

1 

6 


03 


42 

6p = 35 DEG APPROACH 

3,200 

2 

1 

6 


El 


43 

5^-35 DEG APPROACH 

4,600 

2 


6 


E2 


44 

6p = 35 OEG APPROACH 

3,800 

2 

1 

6 


E3 


46 

fip = 35 DEG APPROACH 

3.800 

2 

1 

6 


E4a 


47 

Ap = 35 OEG APPROACH 

3,800 

2 

1 



E5 


48 

Ap =35 DEG APPROACH 

3^800 

2 

1 

6 


E6 


49 

Ap =35 DEG APPROACH 

4,000 

2 

1 

6 


E7 


60 

Ap =35 OEG APPROACH 

4,100 

2 

1 

6 


EB 


51 

Ap « 50 DEG APPROACH 

5,400 

2 

1 

6 

! 

D4 


52 

REDUCED THRUST APPROACH 

3.100 

2 

1 

6 

i 

D6 


‘LtSTED ARE THE NUMBERS OF THE ACTIVE MICROPHONES FOR A GIVEN LOCATION <l.£., FOR RUN 4 
MICROPHONE 1 WAS ACTIVE AT LOCATION Co 
INDICATES FLAP SETTING 
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TABLE 14, (CONTINUEDJ 

SUMMARY OF DATA ACQUISITION FOR NOISE LEVEL DETERMINATION 




I 


FLIGHT 

NO. 

RUN 

NO. 

TYPE OF FLYOVER 

TARGET THRUST 
ILBI 

MICROPHONE LOCATION* 

FLIGHT 
PROFILE 
(FIG. 1(M4| 

C4 

C6 

CIO 

C11 

21 

53 

FULL POWER TAKEOFF 

13700 


1 

6 

3 

c 


54 

FULL POWER TAKEOFF 

13700 


1 

6 

3 

DO 


55 

FULL POWER TAKEOFF 

13700 


1 

€ 

3 

D1 


56 

TAKEOFF 

12700 


1 

6 

3 

D2 


57 

TAKEOFF 

12700 


1 

6 

3 

D3 


59 

TAKEOFF 

11700 


t 

6 

3 

04 


60 

TAKEOFF 

11700 


1 

6 

3 

05 


61 

TAKEOFF 

10700 


1 

6 

3 

06 


62 

TAKEOFF 

10700 


1 

6 

3 

D7 

22 

65 

FULL POWER TAKEOFF 

13,500 


1 

6 

3 

Cl 


67 

FULL POWER TAKEOFF 

13,500 


1 

6 


E2 


69 

FULL POWER TAKEOFF 

13.500 


1 

6 

3 

Ela 


70 

TAKEOFF 

9.500 


1 

6 

3 

E3 


72 

TAKEOFF 

8.000 


1 

6 

3 

E5 


73 

TAKEOFF 

9.500 


1 



E4a 


74 

TAKEOFF 

8.000 


1 

6 

3 

E6 


75 

FULL POWER TAKEOFF 

13,500 


1 



Elc 


77 

TAKEOFF 

8.000 


1 

6 

3 

Hla 


79 

TAKEOFF 

7.000 


1 

6 

3 

H3 


82 

TAKEOFF 

7,000 


1 

6 

3 

H4b 


83 

TAKEOFF 

7,000 


1 



H4c 

23 

84 

FULL POWER TAKEOFF 

1 3,500 



6 

3 

Cl 


85 

LEVEL FLIGHT 

13,500 


1 

6 

3 

D1 


86 

LEVEL FLIGHT 

13,500 


1 

6 

3 

D2 


87 

LEVEL FLIGHT 

9,500 


1 

6 

3 

D3 


90 

LEVEL FL'GHT 

9,500 


1 

6 

3 

D4b 


91 

LEVEL FLIGHT 

9,500 


1 

6 

3 

D3a 

25 

95 

6p “50 DEG APPROACH 

6.000 


1 



Olc 


96 

6^ » 50 DEG APPROACH 

6.000 


1 



D2 


97 

*60 DEG APPROACH 

5.400 


1 



D3 


98 

6p *50 DEG APPROACH 

5.400 


1 



D4 


100 

7 “5.5 DEG APPROACH 

3,900 

2 

1 

6 


Ela 


101 

7 “5,5 DEG APPROACH 

3.500 

2 

1 



E2 


102 

7 - 5.5 DEG APPROACH 

3.100 

2 ! 

1 



E3 


103 

7*5.5 DEG APPROACH 

2,900 

2 

1 



E4 


104 

7 “5.5 DEG APPROACH 

3.100 

2 

1 



E5 


105 

7 = 5.5 DEG APPROACH 

3.100 

2 

1 



E6 


106 

7 “5.5 DEG APPROACH 

3.200 

2 




FI 


107 

7 « 5.5 DEG APPROACH 

2.000 1 

2 

t 

6 


F3 

26 ^ 

108 

7 “ 5.5 DEG APPROACH 

3.200 ' 

2 

1 

6 


F2 


109 

7 = 5-S DEG APPROACH 

2.000 

2 

1 

6 


F4 


110 

7 “5.5 DEG APPROACH 

1.500 

2 

1 

6 


F5 


112 

7 “5.5 DEG APPROACH 

2.000 

2 

1 

6 


F4a 


^LISTED ARE THE NUMBERS OF THE ACTIVE MICROPHONES FOR A GIVEN LOCATION {LE.. FOR RUN 53 
microphone 6 WAS ACTIVE AT LOCATION CIO) 

*P INDICATES FLAP SETTING 
y INDICATES GLIOESLOPE 
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EPNL are not expected to vary in a simple inverse-square relationship. 

However, a mathematical expression containing a constant term for the Initial 
level at a reference distance, a logarithmic term to account for spreadlno, 
and a term containing the product of distance and an atmospheric-attenuation 
coefficient should be capable of describing the variation of EPNL with 
distance. Such an expression is shown below: 

L = Lq - a log (X/X^) - b (X-Xq)/1000 , 

where L * noise level at distance X, EPNdB 

Lq = noise level at reference distance, EPNdB 

a = coefficient of spreading term 

X = distance, feet 

Xq = reference distance of 250 feet 

b = coefficient of atmospheric attenuation term, 
EPNdB/1,000 ft. 

A Douglas-developed computer program will determine Lq, a, and b for a 
least-squares fit to the curves or for a sampling of points along the curves 
found by the previously described procedures. As a result of the computations, 
an equation for each EPNL- vs-di stance curve for a particular value of Fn /5 
was derived. The family of curves so determined was then plotted by the use of 
a programmed Automated drafting Machine (ADM), figure 32 shows the plot of 
EPNL vs slant range at closest point of approach (CPh), 

To develop a plot of A-weighted sound levels, dB(A), the corrected SPL 
spectrum at the time of PNLTM, the same as that used in computing the EPNL-vs- 
distance curves described above, was used to compute the corresponding dB(A) 
levels and the same basic procedures as were described previously for the EP.NL 
plots, applied. 

One important difference in the two procedures is that since there is no 
duration correction Involved in calculating dB(A), there is also no airspeed 
normalization adjustment made in the dB(A) curves such as is applied to the 
EPNL curves. Thus, in the cross plots of dB(A) vs Ffj/s at selected distances, 
there is no discontinuity as there is in the EPNL cross plots. 

A family of dB(A)-vs-di stance curves at a number of Fw/fi values was then 
plotted by use of a programmed ADM. Figure 33 shows the plot of A-weighted 
sound levels dB(A) as a function of slant range at closest point of approach 
(CPA). 
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FIGURE 32 , VARIATION OF EFFECTIVE PERCEIVED NOISE LEVEL WITH SLANT RANGE 
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LATERAL NOISE ATTENUATION 


Lateral noise attenuation Is the difference between the noise level 
measured beneath a flyover and the noise level measured at the side of the 
flight path at the same distance and engine power. The difference in noise 
level is principally due to extra ground attenuation (EGA)> fuselage and wing 
shielding, and directivity effects. The determination of the contribution of 
each of the three factors is complex and beyond the scope of this work. The 
confined effects are therefore considered as lateral noise attenuation. 

Noise measurements were obtained from several locations to the side of 
the flight paths for various engine power settings and aircraft altitudes. 

To calculate lateral noise attenuation, it is necessary to obtain overhead 
noise levels at similar distances and engine power settings. Since the EPNL- 
vs-di stance plots consist of averaged overhead noise levels at selected 
referred net thrust levels, that are normalized to typical airplane velocities, 
the overhead noise levels obtained from these plots are chosen to compare 
with the measured sideline noise levels. 

In processing the measured sideline noise levels, the computer adjusted 
the noise level to appropraite normalized airspeeds and to reference weather. 
Also, adjustments were made to correct for the lateral deviation of the flight 
path from the reference flight path. No thrust or other distance adjustments 
were made by the computer. Minimum distances to the flight path were used for 
slant range, just as in the construction of the EPNL-vs-distance curves. 

Tone corrections attributed to pseudotones, that Is, those with tone correct- 
ion frequencies of 630 Hz and below were renoved. 

The referred net thrust and the minimum distance to the flight path 
associated with each of the sideline noise measurements are entered into the 
overhead noise-level computer program, together with the Refan EPNL-curve 
equations, and the overhead EPNL is then calculated at the same referred net 
thrusts and distances as those found for the sideline noise levels. Lateral 
noise attenuation is then simply calculated by subtracting the sideline 
measured noise level from the overhead calculated noise level. 

Table 15 shows the data used in calculating lateral noise attenuation. 
Figure 34 presents a plot of lateral noise attenuation as a function of 
elevation angle. 


TABLE 15 

SUMMARY OP DATA ACQUISITION FOR LATERAL NOISE ATTENTUATION STUDY 


FLIGHT 

RUN 


TARGET THRUST 

MICROPHONE LOCATION* 

FLIGHT 

PROFILE 

NO. 

NO. 

TYPE OF FtYOVER 

(LB) 

SO 

S16 

$18 

$19 

S20 

3N 

6N 

<FIG.1014) 

16 

9 

FULL POWER TAKEOFF 

13,500 

12 

9 

7 

11 

10 



01 


10 

FULL POWER TAKEOFF 

13,500 

12 

9 

7 

11 

10 



El 


11 

TAKEOFF/CUTBACK 

13.500/9,500 

12 

9 

7 

11 

10 



FI 


12 

TAKEOFF/CUTBACK 

13,500/9.500 

12 

9 

7 

11 

10 



F2 


13 

FULL POWER TAKEOFF 

13300 

12 

9 

7 

11 

10 



£2 


Ifi 

FULL POWER TAKEOFF 

13.500 

12 

9 

7 

11 

10 



E3a 


16 

TAKEOFF/CUTBACK 

13.500/9.500 

12 

9 

7 

11 

10 



F3 


j7 

TAKEOFF/CUTBACK 

13.500/9.500 

12 

9 

7 

11 

10 



F4 


16 

TAKEOPF/CUTBACK 

13.500/9.500 

12 

9 

7 


10 



F5 


19 

TAKEOFF/CUTBACK 

13.500/9.500 

12 

9 

7 

11 

10 



F6 


20 

TAKEOFF/CUTBACK 

13.500/9.50P 

12 

9 

7 

11 

10 



G4 


21 

TAKEOFF/CUTBACK 

13,500/9,300 

12 

9 

7 

11 

10 



G1 


22 

TAKEOFF/CUTBACK 

13.500/9.500 

12 

9 

7 

11 

10 



G2 


23 

TAKEOFF/CUTBACK 

13.500/9.500 

12 

9 

7 

11 

10 



G3 

19 

24 

6p = 50 DEG APPROACH 

6.900 



5 



11 


D1 


25 

50 DEG APPROACH 

5.800 

9 


5 


10 

11 


D2 


27 

ftp - 50 DEG APPROACH 

5.500 

9 


S 


10 



Eta 


28 

ftp -50 OEG APPROACH 

5,100 

9 


5 


10 

11 


E2 


29 

ftp =50 OEG APPROACH 

5.300 

9 


5 


10 

11 


E3 


30 

ftp s 50 DEG APPROACH 

5.600 

9 


5 


10 

11 


E4 


31 

ftp =50 OEG APPROACH 

5.200 

9 


5 


10 

11 


E5 


33 

RE DUCED THRUST APPROACH 

4.700 

9 


5 


10 



03 


34 

REDUCED THRUST APPROACH 

4,500 

9 


5 


10 

1 


D4 


35 

REDUCED thrust APPROACH 

4.300 

9 


5 


10 

11 


D5 


36 

REDUCED THRUST APPROACH 

3.400 

9 


6 


10 



D6 


37 

REDUCED THRUST APPROACH 

3.200 

9 


5 


10 



D7 


38 

REDUCED THRUST APPROACH 

2.800 

9 




10 

11 


D8 

20 

39 

ftp ^ 50 DEG APPROACH 

6.500 



3 "^ 


10 

11 


01 


40 

ftp =50 DEG APPROACH 

6,900 

9 


3 


10 

11 


D2 


41 

ftp = 60 OEG APPROACH 

6.100 

9 


3 


10 

11 


D3 


42 

ftp = 35 DEG APPROACH 

3.200 

9 


3 


10 



El 


43 

ftp = 35 DEG APPROACH 

4.600 

9 


3 


10 



E2 


44 

ftp = 35 DEG APPROACH 

3.800 

9 


3 


10 

11 


E3 


46 

ftp =35 OEG APPROACH 

3.800 

9 


3 


10 

11 


£4a 


47 

ftp = 35 DEG APPROACH 

3.800 





1 

11 


E5 


48 

ftp =35 DEG APPROACH 

3300 

9 


3 


10 



E6 


49 

ftp = 35 DEG APPROACH 

4.000 






11 


E7 


50 

ftp ^ 35 OEG APPROACH 

4,100 

9 


3 


10 

11 


E8 


•USTED ARE THE NUMBERS OF THE ACTIVE MICROPHONES FOR A GIVEN LOCATION FOR RUN 9 

MICROPHONE 9 WAS ACTIVE AT LOCATION S16) 

INDICATES FLAP SETTING 



TABLE 15 (CONTINUED) 

SUMMARY OF DATA ACQUISITION FOR LATERAL NOISE ATTENUATION STUDY 


FLIGHT 

NO. 

RUN 

NO. 

TYPE OF FLYOVER 

TARGET THRUST 
ILB) 

MICROPHONE LOCATION* 

FLIGHT 
PROFILE 
(FIG. 1CM4) 

SO 

S16 

S18 

S19 

&20 

3N 

6N 

21 

53 

FULL POWER TAKEOFF 

13,700 


9 



10 

11 

12 

c 


54 

FULL POWER TAKEOFF 

1 3,700 


9 



10 

11 

12 

DO 


55 

FULL POWER TAKEOFF 

13,700 


9 



10 

11 

12 

D1 


56 

TAKEOFF 

1 2,700 


9 



10 

11 

12 

D2 


57 

TAKEOFF 

12,700 


9 



10 

11 

12 

D3 


59 

TAKEOFF 

1 1 ,700 





10 

11 

12 

D4 


60 

TAKEOFF 

1 1 ,700 


9 



10 

11 

12 

D5 


61 

TAKEOFF 

10,700 


9 



10 

11 

12 

D6 


62 

TAKEOFF 

10,700 


9 



10 

11 

12 

D7 

22 

65 

FULL POWER TAKEOFF 

13,500 


9 



10 

11 


Cl 


67 

FULL POWER TAKEOFF 

13,500 






11 

12 

E2 


69 

FULL POWER TAKEOFF 

1 3,500 


9 



10 

11 

12 

El a 


70 

TAKEOFF 

9,500 


9 




11 

12 

E3 


72 

TAKEOFF 

8,000 


9 



10 

11 

12 

E5 


73 

TAKEOFF 

9,500 


9 



10 

11 

12 

E4a 


74 

TAKEOFF 

8,000 


9 



10 


12 

E6 


75 

FULL POWER TAKEOFF 

1 3,500 


9 



to 


12 

Elc 


77 

TAKEOFF 

8,000 


9 



10 

11 

12 

Hla 


78 

TAKEOFF 

8,000 


9 



10 

11 


H2 


79 

TAKEOFF 

7,000 


9 



10 

11 


H3 


82 

TAKEOFF 

7,000 


9 



10 


12 

H4t) 

23 

84 

FULL POWER TAKEOFF 

1 3,500 


9 



10 


12 

Cl 


85 

LEVEL FLIGHT 

13,500 


g 



10 


12 

D1 


86 

LEVEL flight 

1 3.500 


9 



10 

11 

12 

02 


87 

level flight 

9,500 


9 



10 



D3 


90 

LEVEL FLIGHT 

9,500 


9 



10 

11 

' 

04b 


91 

level flight 

9,500 


9 1 



10 

11 

12 

D3a 

25 

95 

=50 DEG APPROACH 

6,000 


j 




11 


Die 


96 

=50 DEG APPROACH 

6,000 




10 



D2 


97 

6^ =50 DEG APPROACH 

P 

6,400 


9 



10 



D3 


98 

6p =50 DEG APPROACH 

5,400 


9 



10 ! 

11 ' 


D4 


100 

7 =5.5 DEG APPROACH 

3J900 


9 



10 1 



Ela 

! 

101 

7 =5.5 DEG APPROACH 

3,500 





10 



E2 


103 

7 =5.5 DEG APPROACH 

2,900 


9 






E4 


104 

7 =5.5 DEG APPROACH 

3,100 1 


9 





1 

E5 


105 

7 =5.5 DEG APPROACH 

3,100 1 


9 






EG 


106 

7 = 5.5 DEG APPROACH 

3,200 


9 



10 

11 


F1 

26 

108 

7 =5.5 DEG APPROACH 

3,200 


9 



10 



F2 


109 

7 = 5.5 DEG APPROACH 

2,000 


9 



10 



F4 


110 

7 =5.5 DEG APPROACH ! 

3,200 


9 



10 



F5 


111 

7 =5.5 DEG APPROACH 

1,500 


9 



10 



F6 


112 

7 = 5.5 DEG APPROACH 

2,000 


9 



10 



F4a 


•LISTED ARE THE NUMBERS OF THE ACTIVE MICROPHONES FOR A GIVEN LOCATION (I.E,, FOR RUN 63 
MICROPHONE 9 WAS ACTIVE AT LOCATION S16) 

INDICATES FLAP SETTING 
7 INDICATES GLIDESLOPE 


77 



LATERAL NOISE ATTENUATION (EPNdB) 


IQ 23-3 


III! 

NOTE: NUMC^R BY EACH DATA POINT INDICATES THE FLIGHT 
AND THE number OF FLYOVER TEST RUNS FROM THAT 
FLIGHT included IN THAT DATA SET (i.e., 16-11 INDICATES 
11 RUNS IN FLIGHT 161 
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.25 AND 26-17 


SYMBOL 

MIC LOCATION 

o 

3N 

Q 

6N 

A 

SQ 

0 

S16 

0 

S18 

G 

S19 


S20 


^ 1 : 


in -pazB-W 


P022-4 


# 25 AND 26-6 


#22-15 


10 15 20 25 30 35 40 45 SO 55 60 65 70 75 

I I I i I 

(O.lir) (0.2»r) (0.3w| (0.4ii) 

ELEVATION ANGLE, DEG (RAD) 

FIGURE 34, VARIATION OF LATERAL NOISE ATTENUATION WITH ELEVATION ANGLE, 0 





( 


I 


\ 


NOISE CONTOURS 


Of 

01 


Contours of equal effective perceived noise level (EPNdB) for single 
takeoff and approach operations of both a JT8D-9 hardwall nacelle and jT8D-109 
Refan engined DC-9 were developed. The contour lines are generated by a method 
that determines points on the ground surface that are equidistant from the air- 
craft flight path. The sound path distance is adjusted by a procedure discussed 
in reference 6 that Includes empirically derived corrections for ground-to- 
ground noise attenuation and aircraft noise shielding. Also included are the 
effects of the time-duration increase during ground roll and the increased 
inlet and jet noise at low forward velocities (reference 6). The contours 
are generated for reference-day conditions, 1.e., 25®C (77®F), 70 percent 
humidity. 

The plotting of the noise-exposure area contours is accomplished by a 
Douglas-developed computer/ pi otter technique. The information necessary to 
generate the noise contours consists of data for noise-level variation with 
distance and the associated aerodynamic performance in the form of an aircraft 
flight path. The noise-level variation with distance may be expressed mathe- 
matically for each defined engine power setting. That information was obtained 
for the generation of the EPNL-vs-di stance curves. 

The aerodynamic parameters used are distance from brake release, geometric 
altitude, engine thrust (F^j/a), and true airspeed. Both the hardwall and 
Refan OC-9 flight paths were constructed using a 0.349 rad (20 degree) pitch 
limit. 

The flight paths for this study (figure 35) are: 

(1) full-thrust takeoff and 0.052 rad (3 degrees) glideslope approach, 

(2) Full -thrust takeoff and two-segment 0.105/0.052 rad (6/3 degrees) 
glideslope approach, 

(3) takeoff with cutback and a 0.052 (3 degrees) glideslope approach, 

(4) takeoff with cutback and a two-segment 0.105/0.052 rad (6/3 degrees) 
glideslope approach. 

For maximum weight takeoff with cutbacki operation, the FAR Part 36 pro- 
cedures were used with a 0** flap setting and 6 percent aircraft overspeed. 

For the typical mission takeoff with cutback operation, the procedure 
proposed by the Aircraft Transport Association (ATA) was applied. That 
procedure consists of a liftoff at V? + 10 at 0* flap setting and 6 percent 
overspeed; a climb to 492 m (1500 ft); a cutback with thrust set at 5 m/s 
(1000 F/M), maintaining V 2 t 10 and retaining takeoff flap setting; continued 
climb at 984 m (3000 ft) with maximum climb power set and accelerating to 
128.6 m/s (250 kt); and finally proceeding on a normal enroute climb. 

The representative 90 and 95 EPNdB noise contours shown in figures 36 
through 39, compare the DC-9, Series 30, equipped with JT8D-9 engines and 
hardwall nacelles with the DC-9 Refan for two aircraft takeoff and landing 
gross weights and four different flight paths. The first case is for the 
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FIGURE 36, 90-EPNclB NOISE CONTOURS FOR HARDWALL AND REFAN DC-930 1 AIR CRAFT FOR 
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FIGURE 37. 95-EPNdB NOISE CONTOURS FOR HARDWALL AND REFAN DC-9-30 AIRCRAFT FOR 
MAXIMUM TAKEOFF AND LANDING GROSS WEIGHTS 
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figure 38. 90 EPNdB NOISE CONTOURS FOF HARDWALL AND REFAN DC-9-30 AIRCRAFT FOR 
TYPICAL MISSION OPERATION 
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FAR Part 36 operational requi rements of maximum takeoff and landing gross 
weights, 48,988 kg (108,000 lb) and 44,906 kg (99,000 lb), respectively. 

The second case is for a typical mission comprising an intermediate stop 
between two 375-nautical-mile stage lengths where the airplane is not fueled 
at the intermediate stop. The landing gross weight, at the intermediate stop, 
for the Refan airplane is 40,550 kg (89,400 lb) and the takeoff gross weight 
is 40,425 kg (89,210 lb). For the typical mission hardwall airplane, the 
landing gross weight is 39,464 kg (87,000 lb) and the takeoff gross weight 
39,332 kg (86,710 lb). The larger weights for the Refan airplane reflect the 
different operating empty weights and trip fuel required for the two airplanes. 

The contours generated using the FAR Part 36 operational requirements 
(maximum gross weights) represent the maximum noise exposure levels that would 
occur around an airport. The typical mission contours, however, are more 
representative of the landing and takeoff noise levels that might occur during 
diily airline operations at the intermediate stop between two 375-nautical- 
mile stage lengths. 

The contour areas are sunmarized in table 16 for both the maximum gross 
weight and the typical mission operations. The Refan engine on the DC-9 
reduces the 90 EPNdB contour area, for takeoff with and without cutback, by 
40 percent for the maximum-gross-weight airplane and 19 percent for takeoff 
with cutback and 34 percent for takeoff without cutback for the typical 
mission airplane. The 95 EPNdB contour area is reduced about 50 percent for 
takeoff without cutback for both the maximum-gross-weight and the typical 
mission airplanes. For takeoff with cutback, the 95 EPMdB contour area is 
reduced by 30 percent for both the maxitraim-gross-wei*:nt and typical mission 
airplanes. The two segment approach provides very little reduction in contour 
area for either the 90 or the 95 EPNdB contours. 
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TABLE 16 

CONTOUR AREA SUMMARY 


M AXIMUM GROSS WEIGHT CONFIGURATION 

AREA, SQUARE MILES (sq km) | 

OC-B PRODUCTION 

DC 9 REFAN ] 

FLIGHT CONDITION 

90 EPNdB 

95 EPNdB 

90 EPNdB 

95 EPNdB 

TAKEOFF - 3.06GREE APPROACH 

1S.3 (39.6) 

6.9 (17,9) 

9.3 (24.1) 

3.4 (8,8) 

TAKEOFF/CUTBACK - 3-DEGREE APPROACH 

ae <22.3) 

4.2 

5.0 (13.0) 

2.8 (7,3) 

TAKEOFF - 2-SEGMENT APPROACH 

15.0 (38.9) 

6.8 (17.6) 

9.2 (23.8) 

3.4 (8.8) 

TAKEOrF/CUTBACK - 2-SEGMENT APPROACH 

8.3 (21.5) 

4.2 (10.9) 

4,9 (12.7) 

2.8 (7.3) 


TYPICAL MISSION CONFIGURATION 

AREA. SQUARE MILES (sq km) j 

DC-9 PRODUCTION 

OC-9 REFAN 

FLIGHT CONDITION 

90 EPNdB 

95 EPNdB 

90 EPNdB 

95 EPNdB 

TAKEOFF - 3-DEGREE APPROACH 

11,2 (29.0) 

5.2 (13.5) 

7.4(19.2) 

2.7 (7.0) 

TAKEOFF/CUTBACK - 3-DEGREE APPROACH 

4.7 (12.2) 

3.0 (7.8) 

■ 3.8 (9.8) 

2,1 (5.4) 

TAKEOFF - 2-SEGMENT APPROACH 

11.0 (28.6) 

5.2 (13.5) 

7.3 (183) 

2.7 (7.0) 

TAKEOFF/CUTBACK - 2-SEGMENT APPROACH 

4.6 (11.9) 

3.0 (7S) 

3.6 (9.3) 

2.1 (5.4) 


GROUND EFFECTS 


All aircraft noise measurements are significantly affected by the presence 
of reflecting surfaces near the microphones. Even in the absence of man-made 
reflecting surfaces such as near-by buildings, flyover-noise measurements are 
affected by reflections from the ground. The test microphones therefore never 
sense free-field sound but always receive a sound wave resulting from super- 
position of a direct sound wave from the airplane and a reflected sound wave 
from the ground. The combined signal is either stronger or weaker than the 
direct (free-field) signal, depending upon the relative strengths and phase 
differences between the direct and the reflected waves. The strengths and 
phase difference depend on the physical characteristics of the reflecting 
ground, the altitudes of aircraft and microphone, the angular position of the 
airplane with respect to the microphone, and the frequency of the sound. 

Flyover-noise measurements are ordinarily made with microphones at 
a height of 1.2 m ( 4 feet) above the ground. For typical flyover- 
noise test conditions, ground reflections cause large peaks and valleys in the 
measured sound spectra below a frequency of roughly 1000 Hz. The peaks and 
valleys may be eliminated by mounting the microphones at the level of the 
ground plane over a nearly perfect reflecting surface. For all frequencies, 
the signal received by the microphone is then 6 dB higher than the free-field 
value at least in theory. A second method of eliminating large peaks and 
valleys in the spectra is to locate the microphones at some distance above the 
ground plane. If a microphone is many wavelengths above the ground, any large 
peaks and valleys in the spectra caused by ground reflections will be shifted 
to very low frequencies. However, unless the microphone height is comparable 
to the height of the airplane (an unrealistic condition), the microphone will 
still not measure free-field sound but will measure a signal about 3 dB higher 
than the free-field signal for all frequencies. 

For the 0C-9 Refan tests both “flush-mounted" microphones and micro- 
phones pole-mounted at a height of 10 m (33 feet) were used in order to 
minimize ground-reflection effects and to supplement the measurements of the 
numerous microphones at a height of 1.2m (4 feet). For some of the flights, 
at the measurement location all three microphones were used. In order to 
interpret the measured results for the three different microphones, a typical 
flyover (flight 20, run 39) was studied in some detail. A 1,2m (4 ft) micro- 
phone (Mic 6), two 10m (33 ft) microphones (Mic 4P and Mic 5P), and a flush- 
mounted microphone (Hie 7F) were located within about 60m (200 feet) of each 
other. Standard ground-reflection theory (e.g., reference 7) was used to make 
calculations of the expected changes in sound sprjctra, relative to the free-field 
spectra, for each microphone. A perfect reflecting ground surface was assumed. 
The results are functions of the microphone height, the distance of the air- 
plane from the microphone, and the angular position of the airplane with res- 
pect to the microphone (figure 40). The computer spectral changes due to 
ground reflection are shown in figure 41. The aircraft location relative to 
each of the microphones is approximately that corresponding to maximum per- 
ceived noise level. It can be seen from the figure that large excursions in 
SPL are expected to occur for the 1.2m (4 ft) microphone because of ground 
reflections, whereas much smaller excursions in SPL are expected for the 10m 


SOUND PRESSURE LEVEL. « 






1 


(33 ft) microphones. Furthermore, for frequencies above about 1000 Hz, both 
the 1.2 m (4 ft) microphone and the 10 m (33 ft) microphones should Indicate 
SPLs about 3 dB above the free-field value. The calculations for the "flush 
mounted" microphone were actually done for a microphone height of 0.6 cm 
(0.02 ft). That height was used because the flush-mounted microphones were 
actually microphones of 1.25 cm (0.5 in) diameter taped on their sides in the 
center of a plyvood board. Thus, the center of the microphone diaphragm was 
about 0.6 a.i (0,02 ft) above the surface of the board. It can be from 
figure 41 that even such small height has an effect on the measured : at 

high frequencies. 

The curves in figure 41 can be used to calculate the differences in 
SPL's measured with the flush microphone, the 1.2 m (4 ft) microphones, and 
the 10 m (33 ft) microphones. Furthermore, if the measured spectrum from 
the flush microphone Is used, the spectre from 1.2 m (4 ft) microphone and 
10 m (33 ft) microphones can be calculated. The rec lts of such calculations, 
together with the measured spectra, are shown in figures 42 and 43 . It can 
be seen that the calculated spectra and the measured spectra agree fairly well 
for both the 1.2 m (4 ft) microphone and one of the 10 m (33 ft) microphones 
(Mic 5 P). However, the measured and the calculated spectra for the other 
10 m (33 ft) microphone (Hie 4P) do not agree well. Furthermore, the 
measui’ed spectrum from microphone 4P does not coincide with the measured 
spectrum from microphone 6 (see figu'"e 43) at high frequencies, although it 
would be expected to do so. 

Calculations were also made to compute the spectrum for a 1.2 m (4 ft) 
microphone oriented in such a way that the airplane was flying toward the 
microphone at a stiallow angle, /3 , with respect to the microphone (about 25°). 

A comparison of rmjasured and calculated spectra (figure 44) shows that for 
that shallow-angle case the agreement between the calculated and measured 
spectra is poor. The poor agreement may be due to the fact that the assumption 
of a perfectly reflecting surface is not valid as p becomes small. It 
should be noted, however, that the measured spectrum from microphone 5P is 
consistent with the spectrum from microphone 6 in that the two spectra coincide 
at high frequencies, as they should. 

Comparisons of 1.2 m (4 ft) microphone and 10 m (33 ft) microphone spectra 
were also made for a takeoff flyover (flight 16, Run 9). Figure 45 shows the 
measured spectra obtained from one 1.2 m (4 ft) microphone (Mic 1) and two 10 m 
(33 ft) microphones (Mic 2P and Mic 3P). Again, one of the spectra measured 
with a 10 m (33 ft) microphone (Mic 3P) agrees well with the spectrum measured 
with the 1.2 (4 ft) microphone in the high-frequency range and the other 
spectrum, measured with Mic 3P, does not agree well. 

Since the peaks and valleys discussed above are not associated with the 
noise source, they are classified as psaudotones. The Douglas flyover-noise 
analysis computer program provides as an output the designated tone corrections, 
by frequency and amplitude, that were determined by the procedures 
specified in Appendix B of FAR Part 36, The tone corrections that are identi- 
fied as pseudotones should not be applied to the PNL values to obtain PNLT. 

Reference Appendix D, table D-4 is a summary of those tone corrections 
that were considered as pseudotones in the determination of the FAR Part 36 
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noise levels. The tone corrections associated with the airport cortmunity 
noise data are included in the computational listings of table D-1. Pseudo- 
tone corrections were removed from the reference EPNL values listed. 

The sound spectra from microphones measuring flyover-noise are subject 
to ground-reflection effects. For the typical flyover-noise measurement 
height of 1,2 m (4 ft), ground-reflections caused large peaks and valleys in 
the sound spectra below a frequency of 1000 Hz. Mounting the microphone 
flush with the ground plane eliminated the peaks and valleys, however, the 
signal received by the microphone was 6 dB higher than the free-field value 
for that location. In order to minimize ground-reflection effects several 
microphones were pole-mounted at a height of 10 m (33 ft). 

Sound spectra from the 1.2 m (4 ft) and the 10 m (33 ft) showed good 
agreement with theory and when compared. The large peaks and valleys were 
eliminated from the 10 m (33 ft) measured spectra, but not completely. 
Ground-reflection effects were still present in the low (<O0 Hz) frequencies. 



ATMOSPHERIC TURBULENCE EFFECTS 


The attenuation in excess of spherical spreading losses and classical 
and molecular absorption of a sound wave propagating from an elevated source 
to the ground has been attributed mainly to the effects of turbulence in the 
atmosphere. The theory of sound attenuation in the free atmosphere was 
studied by Deloach (reference 8), who paid particular attention to the effects 
of atmospheric turbulence on the transmission of sound. His findings were: 

(1) Although there are other mechanisms, the scattering of sound by turbulent 
density and momentum fluctuations is a major cause of the excess attenuation 
for the case of air-to-ground propagation. (2) Failure to correct for the 
excess attenuation contributes substantially to the relatively large standard 
deviation that usually characterizes outdoor sound propagation measurements. 

(3) The frequency dependence of the excess attenuation lies between a square- 
law dependence and a cube-root dependence. For a homogeneous isotropic 
medium, the excess attenuation depends on the square of the frequency, but 
for a medium with more irregular outer scale the frequency dependence is much 
weaker. In such a medium the frequency (f) dependence is very nearly fl/3 
when the outer scale is large compared with half an acoustic wave length. 

(4) The reported non-linear altitude dependence of the excess attenuation is 
attributed to the decrease in atmospheric turbulence intensity with increasing 
altitude. 

Normally, only mean values of meteorological parameters are recorded for 
outdoor acoustical measurements. But recently MacCready et al (reference 9) 
have advanced the concept of the universal turbulence measurement toward 
operational status. A simple system called Universal Indicated Turbulence 
System (UITS) gives an output reading R, which is a quantitative measure of 
turbulence intensity that is unaffected by the characteristics or speed of 
the aircraft on which it is mounted. To accomplish a selective measurement, 
the UITS utilizes a high-frequency dynamic sensor. 

During the OC-9 Refan flyover-noise tests, the turbulence in the atmos- 
phere was measured by using the UITS. Such measurements provided data from 
which to investigate the effect on sound propagation of excess attenuation 
due to atmospheric turbulence. 

Actual measurements of the atmospheric turbulence are classified according to 
the value of R, which is defined to be 

R=(P^/.Ty/3 , m^/^/sec (1) 

€ = dissipation rate (’f^) ’ ""^/sec^ 

3 

p = density of the air, kg/m 

3 

Pg = sea-level density of air, kg/m 

2 

P = kinematic viscosity, m /sec 

u' = fluctuating component of the wind velocity 
in the direction of propagation, m/sec 
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The dissipation rate, e » is therefore related to the epsilonmeter value 
of , R . Also {du'/9x)2 is the mean square of the rate of local chanoe of u , 
and such changes are assumed to be brought about by the smallest eddies that 
are present in the turbulent flow field. Hence, the dissipation rate provides 
in effect a measure of the size of the smaller eddies, defined to be the micro- 
scale of turbulence, Xg : or Xg is a measure of the dimension of eddies that 
at the same intensity produce the same dissipation as the turbulence considered. 
Another important characteristic of the structure of turbulence is the longest 
correlation distance between the velocities at two points of the flow field, 
a length designated L. It is reasonable to expect that the degree of correla- 
tion decreases with increasing distance and, that beyond a certain distance, 
the correlation will be practically zero. Therefore, if Xg is considered to 
be an inner scale (size of the smaller eddies), then L may Be referred to as 
the outer scale (size of the large eddies) of the turbulent flow field. 

Deloach's basic assumption was that the scale of turbulence is quite large 
compared to the half-wave length of the incident sound wave. That means that 
in order for his results to be applicable to this study the Integral scale, or 
outer scale of turbulence, L, is the dimension of interest. The steps that 
relate the dissipation rate to the outer scale of turbulence are given below. 


Two Reynolds Numbers, based on the two lengths X g and L, can be defined 
for a turbulent flow field. They are 



u* 


and 




( 2 ) 


The dissipation rate € can be expressed, according to reference 10 as 



f = IBP'u' ^/Xg^» (m^/sec^) 

(3) 

or 

1 3 

6 “ A , ^m^/SBC^] 

(4) 


where A is a dimensionless constant of the order of unity. Also according to 


reference lo. 

"eL 

A 

■ 

R^ > and 
r: /V 


_ u'l 
V 

> 

(5) 

Therefore, 

L 

= ^ 

"eL = 

,1/3 

1 

O "el) 

(6) 


u 

L’/3e 

1/3 ^ 


and, from Equations (1) and (4), 


94 


L 


\ ~~S~ 


3/4 


iV4 


t %^P ) 


w 


( 7) 


Since A is of order unity and most of the test data are taken at an altitude 
less than 800m (2440 ft},/^ - p and thus 


L 



R > 


3/4 

, (meters) 


( 8 ) 


with R the reading obtained from the epsilonmeter of the UITS. Thus, to 
obtain the outer scale of turbulence L from the measured value of R, the 
Reynolds number of the turbulent flew field in the atmosphere must be known. 
The free atmospheric Reynolds numbers are large. For calculation purposes a 
typical value of R^j^ = 3.85 x 10^ (reference 11) will be used. Therefore, 
with the known kinematic viscosity of the atmosphere, the outer scale of 
turbulence L can be obtained from the measured values of R. 

The excess attenuation due to turbulence, a^, is given in reference 8 as 


as 


0.455 




Sin 



nepers/ 304, 8m 
*(nepers/1000 ft) 


{ 5) 


C*3 

a 


The structure constants 


4 


and 


at'e given in reference 7. 


They are 


and 






.2/3 



( 10 ) 


( 11 ) 
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where 


Cj = temperature-structure constant, 

Cy a wind-structure constant, m^^^/sec 
c « speed of sound, in/sec 

k = acoustic wave nuirfser, 1/m 

K = von Karman constant 

T = temperature, °C 

0 = difference between true scattering angle and the 

Bragg scattering angle (ranging from 6.4 to 0,6) 

u* = friction velocity, typically 0.4 m/sec (reference 8) 


T* = temperature constant, ranging from 0.1°C in winter 
to 0.5®C in summer. 


Also from reference 8 are the numerical values for the constants K , 
the von Karman constant = 0.4, and the empirical constants a and b whose 
numerical values are 2.40 and 1.40, respectively. 


The accumulated excess attenuation (As) over the path traveled by the 
sound waves is obtained by integrating equation ( 9) over the propagation 
path. 





dr 


( 12 ) 



Note that in the above equation an average value of L is used for altitudes 
between h-| and h 2 . 


* 



Reference 9 classified turbulence in the atmosphere as negligible, light, 
moderate, heavy, or extreme according to epsilonmeter (R) readings. Two 
typical cases, with turbulence classified as light in one case (0.2^R£0.8) 
and moderate (1,2^R^4.0) in the other were chosen for analysis (figures 46 
and 47 and table 17). Both cases have approximately the same gradient of v/ind 
speed with altitude. 

From Equation (7), I varies from 41.75 m to 119 m (137 ft to 390 ft) 
for Case 1 and from 19 m to 31 m (62 ft to 100 ft) for Case 2. It is found 
from Equation (9) that the excess attenuation rate tts varies directly with 
L up to a limiting value of L. If the turbulence scale L or the size of 
eddy is quite large compared to the incident wave length, then the scattering 
of the incident wave has no meaning or validity, which can be seen from 
Equation (9), where the upper limit of validity of L is given by 



or 

L = 

sin 0^ 

—2 

Figure 48 shows the variations of cumulative excess attenuation Aj decibels 
as a function of frequency, for both the light dissipation and moderate 
dissipation. The dashed curves refer to the case where the epsilonmeter 
reading R was first related to L, which was then used in Equation (10), 
according to Deloach, to calculate A^. The same figure shows the results 
calculated by Deloach for two values of I and two altitudes. For the light- 
turbulence case (larger 1) the attenuation is greater than for the moderate- 
turbulence case (smaller 1). To illustrate, at 2500 Hz the case for larger I 
predicts an excess attenuation, Aj, of nearly 8 dB as compared to 1,45 dB for 
the case with the smaller turbulence scale 1. 

The value of R is a measure of the dissipation rate 6 in the turbulent 
flow field. It is also stated by Hinze (reference 10) that the proper scale 
of turbulence associated with the dissipation rate should be the microscale 
or dissipation scale, Xg» Furthermore, the scale ^'-g is approximately of the 
same order of magnitude as the incident wave length of the sound wave. But, 
it cannot be used directly in conjunction with the theoretical analysis of 
Deloach, since by assumption his results are good for a much larger scale of 
turbulence than che acoustic half-wavelength. 
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49.0 10.0 

52.0 1 1 .5 

53.5 12.5 

56.0 14.0 
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NOTE; 800-M DATA COMPUTED FROM DE LOACH'S THEORY 
BY RELATING THE EPSILON METER READING TO THE 
OUTER turbulence SCALE 
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NOISE SOURCE LEVELS AND ENGINE/NACELLE ACOUSTICAL CHARACTERISTICS 


This section of the report describes the noise source levels, stat1c-to- 
flight predictions and engine/ nacelle acoustical characteristics of the DC-9/ 
JT8D-109 Refan aircraft. A description Is provided of the noise source 
separation and prediction procedures used to Identify, Isolate, and predict 
jet, core, fan Inlet, fan exhaust and turbine noise levels, spectra and 
directivity from ground static and flyover noise data. The flyover noise 
data were from approach and takeoff without cutback tests. The approach 
tests used a 0.052 rad (3 degree) glide slope and 0.873 rad (50 degree) flap 
setting, and had a minimum slant range distance of 237 m (776 feet). The full 
thrust takeoff tests had a minimum slant range distance of 313 m (1026 ft). 
The data from these tests used 10 m (33 foot) high pole microphones and 
flush mounted ground microphones to minimize ground reflection problems. 
Evaluation of Inlet and tailpipe treatment effectiveness, flight effects on 
jet and core noise, and engine installation effects on turbomachinery noise 
are also Included. 
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Noise Source Separation Procedures 

Jet and core noise - static data . - Since core engine noise (core noise) 
has been described under different terminology reflecting different opinions 
about the nature of one or more source mechanisms of core noise, it was 
necessary to first establish a definition for core noise as it applied to 
the analysis presented here. Core noise will be used in this report to 
denote the total contribution of all the Internal (core engine) noise sources 
including: 

(1) unsteady pressures accompanying combustion in the components of 
the burner section of an engine 

(2) velocity and temperature fluctuations generated within the burner 
components and interacting with rotors and stators of the turbine 
stages 

(3) noise generated at the exhaust struts down stream of the last turbine 
stage due to the turbulence and/or swirl in the exhaust flow 

[*) noise generated at the nozzle lip due to the fluctuating forces 
imnosed on the medium surrounding the nozzle. 

High frequency turbine noise related to turbine blade passage is not 
included in the definition of core noise but rather as a separate turbo- 
machinery noise ctmiponent. Low frequency (50 to 1000 Hz) core noise is the 
difference between the total noise level and the assumed level of the pure 
jet noise produced by the jet exhaust external to the engine (see figure 49). 
The high frequency (1250 to 10 000 Hz) portion of the core noise spectra 
was determined using an assumed “roll-off" rate based on inspection of 
measured data at each far-field angle. Roll-off rates v/ere found to vary 
from 4 to 6 dP. per octave depending on inlet angle. 

Core noise engine correlating parameters: Core noise levels have been 

correlated with various engine operatinq parameters by various investigators. 
References 12 and 13 shov/ed measured core noise overall sound pressure levels 
(OASPLs) to increase with primary jet velocity. References 14, 15 and 16 
correlated core noise OASPLs with the following engine internal parameters; 

(1) turbine pressure ratio 

(2) compressor overall pressure ratio 

(3) turbine inlet temperature 

(4) temperature rise across the combustor 

Since all four of these core noise engine correlating oarameters are 
directly proportional to primary jet velocity (figure 50 ), primary jet 
velocity v«s selected for use in correlating core noise OASPLs for the 
study presented here. 
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Jet noise spectra and levels: Initially, a proposed SAE A-21 jet-noise- 

prediction procedure (unpublished document prepared by the Jet Noise Sub- 
committee of the SAE A-21 Committee, October 1973) was considered for use in 
prediction static jet noise. However, the levels and spectra of the jet noise 
estimated by the proposed SAE procedure differed significantly from measured 
data from the JT8D-9 and two JT8D-109 engines at high power settings, where 
jet noise dominated. A new jet-noise-prediction procedure described below 
was therefore developed based on ground-static data. Figures 51 and 52 present 
OASPL/jet-velocity correlations and nonnalized measured spectra of jet plus 
core noise at 45.7 m (150 foot) radius and 2.1 rad (120 degrees) for the base- 
line and Refan engines. The spectral plots in figure 52 were normalized in 
terms of 1/3-octave band sound pressure levels (SPLs) relative to OASPLs. and 
Strouhal numbers that were modified by the temperature factor [(Tj/To)*26] as 
suggested in the proposed SAE procedure. The OASPL/jet-velocity correlation 
at 2 .\ rad (120 degrees) showed jet plus core noise OASPLs followed a 
power law for primary jet velocities greater than 305 m/sec (1000 ft/sec). For 
velocities greater than 305 m/sec (1000 fps), the normalized spectra for all 
three engines collapsed, indicating low frequency noise levels and spectra were 
controlled by jet noise. Jet noise levels at low jet velocities were establish- 
ed by extrapolating the correlation to lower jet velocities (figure 51). 
Subsequent analysis using a spectral method described later produced similar 
results for jet velocities less than 305 m/sec (1000 ft/sec). The resulting 
normalized jet noise spectra at 2.1 rad (120 degrees) from the inlet were 
nearly the same for the baseline and Refan engines, as anticipated (figure 53). 
Spectra at other angles were also nearly the same for both engines. 

Correlations for static free-field jet-noise OASPLs for the JT8D-9 and 
JT8D-109 engines are presented in table 18, for inlet angles of 0.87 rad 
(50 degrees) to 2.62 rad (150 jegrees). Figure 54 shows the "average" normal- 
ized static jet noise spectra as a function of far-field engine inlet angle 
for the JT8D-109 Refan engine. 

Core noise spectra and levels: Since jet plus core OASPLs deviated from 

for jet velocities below 305 m/sec (1000 ft/sec), figure 51, and since the 
normalized jet plus core spectra indicated a progressive "shifting" from the 
jet noise spectrum for decreasing jet velocities for velocities below 305 m/sec 
(1000 ft/sec), it was hypothesized that the amounts of "shift" of the jet plus 
core spectra were determined by the relative levels of the jet and core noise 
(figure 55), At high power settings measured spectra were controlled by jet 
noise, at mid power settings spectra were controlled by jet and core noise, 
and at low power settings spectra were controlled by core noise. Replotting 
the jet plus core normalized spectra using very low engine power data from 
Refan engines 1 and 2 presented in figures 52b and 52c with the abscissa in 
the form of a different nondimensional parameter (f Dp/ C q) provided good correl- 
ation of the data, figure 56. The nondimensional parameter fOp/Cp (where (f) 
is the 1/3-octave band center frequency, (Dp) is the diameter of the primary 
nozzle, and (c©) is the speed of sound in ambient air) used for correlating 
core noise spectra was suggested in jAE A-21 jet-noise prediction procedure. 
Initially, the core noise spectrum was assumed to peak in the 400 Hz 1/3-octave 
frequency band (dashed line in figure 56). Later analysis of flyover noise 
data produced a core noise spectrum similar to that obtained from the ground 
data, but with a peak frequency higher than 400 Hz. The spectrun obtained 
from the flyover noise data is recommended for future static-to-f light core 
noise prediction (solid line on figure 56), The "first-generation" core noise 
spectra shapes obtained from the ground static data and used in the current 
analysis are presented in figure 57. 
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TABLE 18 - JET NOISE OASPL CORRELATIONS BASED ON STATIC NOISE DATA 

FDR JT8D-9 AND JT8D-109 ENGINES* 




OASPLj^^ * M X 10 Log,f^ V^„ + 10 109 ,^ A„ + Constant 


INLET ANGLES 
Degrees 
(Radians) 

50 

(0.87) 

H 

5.65 

CONSTANT 

-80.8 






70 

( 1 . 22 ) 

80 

(1.40) 

90 

(1.57) 

100 

(1.75) 

110 

(1.92) 

120 

(2.09) 

5.85 

5.95 

6.00 

6.30 

6.25 

6.67 

- 86.0 

- 88.6 

- 88.6 

-96.5 

-92.2 

-103.7 
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FIGURE 54 AVERAGE NORMALIZED SPECTRA OF STATIC JET NOISE AT 150-FOOT (45.7-M) 

RADIUS FOR JT8D-109 ENGINE AT DIFFERENT ANGLES RELATIVE TO THE INLET 
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FIGURE SS. DETERMINATION OF RELATIVE JET AND CORE NOISE LEVELS FROM MEASURED DATA 
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TABLE 19 - CORE NOISE OASPL CORRELATIONS BASED ON STATIC 
NOISE DATA FOR THE JT8D-109 ENGINE* 


OASPL^ope • M X no V^p) ♦ 10 Log^^ Ap + Constant 



* Single Engine, 150 Foot (45.7 Meter) Radius and Free-Fleld 
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rstimated core noise OASPLs 'lu low power settings were calculated 
using two methods: 

(1) Eubtractint.i the predicted jet noise OASPLs from the measured data 

(2) using a spectral method (see figure 58) 


In the spectral method, the relative jet and core noise peak SPLs were 
obtained by “adjusting" the levels of jet and core noise SPL spectra calculated 
from figures 54 and 57a respectively, so that the stin of the contributions 
from the two sources approximately equaled the measured levels. The jet and 
core noise OASPLs were then calculated from Equations 13 and 14 


O^SPLcore = 10 Log^o 


'( 10^^ 

I 1 + lO^^^O 


j' 

1 


(13) 


0ASPLj,t = OASPL,^^^ + A 


(14) 


where A is the measured OASPL of the total noise and Ais the difference 
between thp jet and core noise peak 1/3-octave band levels, see figure 58, 

Calculated values of core noise OASPLs at primary jet velocities below 
305 m/sec (1000 ft/sec) using the two different methods agreed to within 1 dB, 
as anticipated. The resulting correlations were extrapolated to jet velocities 
higher than 305 m/sec (1000 ft/sec). 

Corrf^lations for static free-field core-noise OASPLs for the two 0T8D-109 
engines are presented in table 19, for inlet angles of 0.87 rad (50 degrees) 
to 2.62 rad (150 degrees). Based on limited data at lov:-pov/er settings, core 
noise OASPL for the JT8D-9 engine was found to be 3 dB lower than the levels 
for the JT8D-109 engines at comparable primary jet velocities and inlet angles. 

Jet and core noise - flight data. - The methodology used to identify, isolate, 
and predict jet and core noise levels, spectra, and directivity for the DC-9 
Refan/JT8D-109 based on flyover noise data was essentially identical to that 
developed and used for the static noise source analyses described above. 

Jet noise spectra and levels: A typical measured flyover overall jet plus 
core noise normalized spectra at 2.1 rad (120 degrees) from the inlet is 
presented in figure 59a as a function of engine power setting. Figure 59b 
shows the same data replotted v/ith the term in the abscissa scale modified bv 
the factor [(1+Va/Vjp)/(1-Va/Vjn)]. The spectra collapsed better when the 
abscissa was modified by the velocity-ratio factor. Average normalized jet 
noise spectra from figure 59b at high power settings were selected for use 
in estimating inflight jet noise spectra at 2.1 rad (120 degrees). Normal- 
ized inflight jet noise spectra used for other angles are presented in 
figure 60. 


The first step in calculating inflight jet noise OASPLs assumed core 
noise OASPLs at 1.57 rad (90 degrees) were the same statically and in-flight 
for the same primary jet velocity. This assumption was believed to be valid 
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TABLE 20 ' JET NOISE OASPl CORRELATIONS BASED ON 
DC-9/JT8D-109 FLYOVER NOISE DATA* 


OASPLjg^ » m X 10 Log^g '^J.rel ”*■ % * Constant 


INLET ANGLES 

Degrees 50 60 

(Radians) (0.87) (1.05) 


80 9 

(1.40) (1.5 


110 

(1.92) 


130 140 150 

(2.27) (2.44) (2.62) 


4.10 4.10 4.20 4.30 4.50 4.60 5.301 5.70 5.70 5.90 6.60 


CONSTANT -33.0 -30.9 -33.3 -34.4 -41.5 - 43.9 I -65.2 -73,7 I -73.5 -80.2 I -100.6 


* Single Engine* 150 Foot (45.7 Meter) Radius and Free-Fleld 
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since* for a given engine operating condition* differences In engine Internal 
core-noise correlating parameters (see figure 50) are quite small between 
static and flight environments. Fig^jre 61 highlights a comparison of the Refan 
engine free-field static and adjusted inflight jet plus core noise OASPLs at 
1.57 rad (90 degress) from the inlet as a function of the primary jet velocity 
(the flyover noise data presented here were corrected for the convection effect 
using If) Log-|Q (l-MaCos e)*' and adjusted to a 45.7 m (150 foot) radius). At 
high primary jet velocities where jet noise Is dominant, inflight OASPLs were 
lower than static levels as a result of jet noise relative velocity effects. 

For jet velocities below 213 m/sec (700 ft/sec) where core noise dominates, 
little or no reduction In inflight OASPLs were observed. 

The second step in calculating jet noise OASPLs assumed changes In the 
directivity of core noise OASPLs between static and flight environments could 
be expressed by 10 Log-|o (1-MaCos e)"'. 

The inflight jet-noise OASPLs were calculated by subtracting the 
calculated inflight core-noise OASPLs from the measured inflight OASPLs. 

The resulting calculated jet-noise OASPLs at 120 degrees are shown In figure 
62. Correlations for Inflight free-field jet-noise OASPLs for the JT8D-109 
engine are presented In table 20, for inlet angles of 0.87 rad (50 degrees) 
to 2.62 rad (150 degrees). 

Core noise spectra and levels: Inflight core-noise OASPLs were obtained by 

correcting the static core-noise OASPL correlations described In table 19* 
for the convection effect due to forward motion. Normalized inflight core 
noise spectra were obtained using average measured flyover noise data from 
approach power settings. Figure 63 shows the normalized Inflight core noise 
spectra for engine inlet angles from 1.57 to 2.6 rad (90 to 150 degrees) that 
were used In the analysis presented here. Frequency of peak core noise for 
the lief an JT3D-9 engine was shown in reference 12 to occur at 400/500 Hz, and 
not to vary v/ith inlet angle. 

A cursory study was made to determine if the noise levels In the 630/800 
bands were from source mechanisms other than combustion noise (for example 
strut or obstruction noise). The frequencies at v/hich strut/obstruction 
noise peaked (determined using methods outlined In references 14 and 17) were 
630/800 Hz* as shown below. 



Frequency of 
Peak Noise Level, 
Hz 

Predicted, (using reference 14) 

800 

Predicted, (using reference 17) 

630 

Measured (Refan flyover noise data) 

630/800 


These results Indicated that the noise levels In the 630/800 Hz bands for 
low power settings may be caused by strut noise. 
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FIGURE 63. AVERAGE NORMALIZED SPECTRA OF INFLIGHT CORE NOISE AT ISO-FOOT <45.7-M) 
RADIUS AT DIFFERENT ANGLES RELATIVE TO THE INLET 








Turbomachinerv noise - static data. - The methodolofiy developed to identify, 
isolate, and predict high-frequency turbomachinery noise levels, spectra, 
and directivity for the DC-9/JT8D-109 Refan aircraft separated turbomachinery 
noise into components consisting of fan inlet, fan exhaust, and low pressure 
turbine noise on a 1/3-octave band level basis at a 4b. 7 ni (150 foot) radius 
as a function of relevant engine cycle parameters. The method required 
development of computer programs to: (1) separate noise sources, (2) empiric- 

ally predict levels and spectra of each noise source, and (3) extrapolate the 
predicted levels to flight conditions. 

The static test configurations used in separating turbomachinery noise 
sources are d'^scribed in table 21. The data from these tests were obtained 
using 4.9 m (16 foot) high microphones located on an arc 45.7 m (150 feet) 
from the engine inlet centerline. No attempt was made to remove ground- 
reflection effects from the data. 


Removal of jet and core noise from measured data: Before turbomachinery noise 

sources could be separated into components, all other significant sources of 
noise (l.e., jet and core noise) were removed from the measured data. Low 
frequency noise (50 to 1000 Hz) was assumed to be jet plus core noise. A 
roll -off rate for the contribution of jet plus core noise was assumed for 
each angular location for the 1/3-octave bands from 1000 to 10 000 Hz. 


Beginning with the 10 000 Hz band and continuing to successively lower 
bands, the assumed jet plus core noise levels were subtracted from the total 
noise level, giving the total turbomachinery noise level as 


^^^urbomachinery " ^®^10 


[10 




■10 


(SPLj/c/10)^ 


The subtraction procedure continued band by band, until the assumed jet 
plus core noise spectrum was within one dB of the total measured noise level. 
The high-frequency turbomachinery noise v/as then extrapolated to lower 
frequencies at a roll-off rate consistent with fan/ compressor test stand data 
previously obtained from engine manufacturers of 3 dB/octave. 

Results from the use of this method are illustrated in figure 64 for data 
from Refan engine 1 (configurations A, B, and C) at angles of 0,7 and 2.1 rad 
(40 and 120 degrees) for a nominal engine fan speed of 5900 RPM. 

Separation of data into discrete tones and broadband noise: The procedures 
for separating and predicting turbomachinery noise required determining the 
relative contributions of tones and broadband noise to a given spectra. The 
following criteria for separating broadband and discrete tone noise were used: 

(1) The only tones considered were the fan blade passing frequency (BPF), 
the 2nd fan harmonic, and the BPF tones from each of the three low 
pressure turbine stages (harmonics of higher order than those 
listed were generally in frequency bands higher than 10 000 Hz 
and hence, were not included in the separation procedure) 
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TABLE 21 

JT8D-1G9 STATIC ENGINE TEST CONFIGURATIONS 


ENGINE 

DESIGNATION 

NUMBER 

CONF 

CODE 

INLET 

FAN CASE 

FAN DUCT 

i 

TAILPIPE ! 

1 

A 

UNTREATED 

TREATED 

TREATED 

UNTREATED 

1 

B 

TREATED 

TREATED 

TREATED 

UNTREATED 

I 

C 

TREATED 

(PLUS INLET 
"HUSH HOUSE")* 

TREATED 

TREATED 

UNTREATED 

2** 

— 

TREATED 

TREATED 

TREATED 

TREATED 


(*) PURPOSE OF THE INLET "HUSH HOUSE" WAS TO MINIMIZE CONTRIBUTION OF INLET NOISE 
RADIATED IN THE AFT QUADRANT 

(**) INCLUDES MODIFIED TURBINE SUPPORT FRAMES 

































(2) If multiple tones occurred in the same 1/3»octave band (e.^., BPF 
for two or more turbine stages, or the fan 2nd harmonic and one or 
more turbine BPFs), they were assumed to have equal strength 

(3) the broadband turbomachinery noise spectrum was assumed to b-3 
piecewise linear with 1/3-octave band nunber. 

The application of this method required analysis of narrow band data 
to determine the angles and fan speeds where each tone had sufficient 
strength to influence the 1/3-octave band data, and to distinguish between and 
separate tones from different sources (i.e., fan and turbine) which occurred 
in the same 1/ 3-octave band. 

For each angle and fan speed, broadband and discrete tone levels were 
separated as follows: Fan and turbine BPFs and fan 2nd harmonics were 
calculated from the fan rotor speed and appropriate fan blade number. Each 
tone of significance, determined from narrow band data, was located in its 
proper 1 /3-octave frequency band. Broadband noise for bands containing one 
or more tones was calculated. The mean-square pressure of the tone(s) in the 
bands was obtained by subtracting the mean-square broadband pressure from the 
total mean-square turbomachinery sound pressure: 


p2^ /n2 _ ^^**Wurbomachinery/10) ^^^'"Broadband^^*^^ 

^one(s)'>ef " 


The:itotal mean-square pressure of the tone(s) was then distributed equally 
among the tones present in the bands and converted to an SPL by: 

^'’'■Each Tone = C<^„e(,)/'’ref)/«Tone(s)l 


Examples of the separation of single and multiple tones are shown 
schematically in figure 65. 

Separation of inlet and aft turbomachinery noise: At the time of this 
analysis "hush-house" data (configuration C) was available for Refan engin® 1 
and not for Refan engine 2, The methodologies for separating inlet and aft 
turbomachinery noise therefore will be presented separately for these two 
cases, with Refan engine 1 considered first. 

The purpose of the hush-house was to minimize the contribution of inlet- 
radiated noise to the total noise measured in the far field and, hence, obtain 
a good indication of aft noise levels at angular locations where inlet noise 
would otherwise dominate or make a significant contribution to the total 
measured noise. Using this data in conjunction with corresponding data with 
no hush-house, permitted a determination of the relative contribution of inlet 
noise. 
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(a) SINGLE DISCRETE TONE 



lb) MULTIPLE DISCRETE TONE 


figure 65 example OF THE SEPARATION OF BROADBAND NOISE 
’ AND MULTIPLE DISCRETE TONES 


127 








I 


since the hush-house was open In front, little or no blockage of Inlet 
noise occurred at shallow angles. Sound pressure level directivity plots for 
each frequency band and fan speed Indicated the effective angular range of 
the hush-house to be greater than 1.05 rad (60 degrees). Consequently, 
configuration C data were assumed to be aft dominated between 1.0 and 3.1 rad 
(60 and 180 degrees). For angles less than 1.05 rad (60 degrees), data were 
extrapolated linearly for each 1/3-octave band at a rate of 2.5 dB/0.2 rad 
(2.5 dB/10 degrees). This roll-off rate was based on observed trends of 
configuration C data above 1.05 rad (60 degrees) and represents an average for 
all frequencies and fan speeds. The resulting data, after removal of jet 
plus core noise and after extrapolating the data to shallow angles, represented 
what was called "aft turbomachlnery noise". 

Inlet turbomachinery noise for Refan engine 1, configurations A and B, 
was obtained by subtracting the aft turbomachlnery noise from the corresponding 
total turbomachlnery noise for forward angles, and extrapolating the result to 
the aft quadrant at the rate of 2.5 dB/0.2 rad (2.5 dB/10 degrees). Results 
from the use of these methods are Illustrated In figure 66. 

Because there were no "hush-house" data for Refan engine 2 at the time 
of this analysis, two assumptions were made concerning the nature of aft 
generated turbomachlnery noise for engine 2: 

(1) total turbomachlnery noise Is aft dominated for angles aft of 1.57 rad 
(90 degrees) 

(2) aft noise follows the same directivity as that of engine 1 for 
forward angles I.e., 2.5 dB/0.2 rad (2.5 dB/10 degrees). 

The methodology presented above for engine 1 was applied to Refan engine 2 
to separate Inlet noise from aft noise. 

Separation of fan exhaust and turbine noise: For low engine power settings 

where jet and fan discharge noise are significantly reduced by lower jet 
velocities and the existing extensive fan duct treatment, noise generated by 
the three stages of the low pressure turbine could In most cases be readily 
Identified. Analysis of narrov/ band spectra from flush mounted 
microphones located on the wall of the tailpipe (see figure 67) Indicated that 
tones were the dominant feature of turbine noise. Also, 1 /3-octave band data 
indicated that turbine spectra shapes were almost totally controlled by the 
distribution of tones within the 1/3-octave bands. Small changes in engine 
fan speed could easily alter the spectrum shape if a corresponding shift of 
one or more tones Into an adjacent 1 /3-octave band also occurred. Hence, the 
turbine peak frequency dependence and spectral characteristics were attributed 
to tones, with turbine broadband noise considered to be of secondary Importance. 

Based on the results of the narrow band spectra analysis, the methodology 
for separating fan exhaust and turbine noise was divided into three categories 
depending on fan speed: 

A. For low fan speeds (where turbine noise was clearly identified for 
all angles). 
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SOUND PRESSURE LEVEL 










-30 DEG 
(-0.52 RAD) 




LOOKING AFT 



(b) EXHAUST NOZZLE 


FIGURE 67. FLUSH-MOUNTED MICROPHONE LOCATIONS 
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B. For mid-ranqe fan speeds (where turbine noise was clearly identified 
for aft anqles only), and 

C. For high fan speeds (where turbine noise could not be clearly ident- 
ified at any angle). 

For category (A) fan speeds, estimates of high frequency broadband fan 
noise were made by examining total turbomachinery noise at high fan speeds 
and forward angles where turbine noise 'as least influential. Using this 
procedure, the roll-off rate of the high frequency (above fan BPF) broadband 
fan noise was determined to be 5 dB/octave. For frequencies above and below 
the highest and lowest turbine BPF*s, the roll-off rate of the turbine broad- 
band noise was assumed as 20 dB/octave. This value was based on the observed 
trends from category (A) data and was in agreement with the Pratt and Whitney 
Aircraft recommended generalized turbine spectrum for JT8D-9 engines. 

An iteration procedure was developed which applied the assumed fan and 
turbine roll-off rates to the aft turbomachinery spectra and adjusted the 
levels of each noise source to produce the component noise source levels. 

' For category (B) fan speeds, aft turbine and fan exhaust noise levels 
were determined using the procedure just described. For forward angles, aft 
turbine noise was extrapolated using the directivity roll-off rates shown 
in table 22. The spectral characteristics of turbine noise at these angles 
were assumed to be the same as those at the shallowest inlet angle where 
turbine noise could be separated using category (A) procedure. Fan exhaust 
noise was obtained at these angles by subtracting turbine noise levels from 
total turbomachinery noise levels. 

For category (C) fan speeds (above 6800 rpm), levels and spectra were 
estimated using a procedure based on an extrapolation of data from lower fan 
speeds. Examination of the data over a range of engine fan speeds showed 
peak turbine levels to gradually decrease and then level-off as fan speed 
increased (highest peak levels occurred at approximately 5300 rpm). fhe 
leveling-off enabled peak turbine levels for high fan speeds to be obtained 
from corresponding peak levels at lower power settings (typically 6800 rpm) 
where turbine noise was more clearly identified. 

Examination of data over a range of fan speeds indicated that turbine 
spectrum shapes were controlled by the distribution of tones within 
1/3-octave bands. At high fan speeds, three possible distributions of tones 
can occur to produce three generalized spectrum shapes: (1) left skewed, 

(2) right skewed, and (3) clustered (see figure 68). These spectrum shapes, 
combined with the extrapolated peak levels, established turbine noise definition 
for high fan speeds. Fan exhaust noise levels, spectra, and directivity for 
category (C) data were obtained by subtracting turbine noise levels from 
total turbomachinery .loise levels. 

Results from the use of these methods (categories A, B, and C) are 
illustrated in figure 69 for data from Refan engine 1 (configuration C) at 
angles of 1.05 and 2.4 rad (60 and 140 degrees) for a nominal engine fan 
speed of 5940 rpm. 
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TABLE 22 


DIRECTIVITY "ROLL-OFF" RATES USED FOR DCTERMINING TURBINE NOISE LEVELS 


ENGINE 

Ni/ ABOVE WHICH 
DATA WERE EXTRAPOLATED 

ANGLE BELOW WHICH DATA 

DESIGNATION 

WERE EXTRAPOLATED INTO 

NUMBER 

INTO INLET QUADRANT, RPH. 

INLET QUADRANT 

1 

6165 

100 Degrees 
(1.7 Rad) 

2 

6397 

90 Degrees 
(1.57 Rad) 


DIRECTIVITY 
ROLL-OFF" RATE 


3dB/10 Deg for <60 B<10n deg 
(3dB/0.2 rad for<1.0 <0 
1.7 rad) 

2.5dB/10 Deg for 0<60 DEG 
(2.5dB/0. 2 rad for 9<1.05 rad) 


2.5dB/10 Deg for 0<9O Deg 
(2.5dB/0. 2 rad for 0<l-57 rad) 
















SOUND PRESSURE LEVEL 



FIGURE 68. 


FUNDAMENTAL TURBINE BPF TONE DISTRIBUTIONS AND CORRESPONDING 
SPECTRUM SHAPES FOR HIGH-POWER SETTINGS ^ 






















Source spectra correlation and normalization: In order to predict individual 

turbomachinery noise source levels for engine fan speeds other than those 
for which engine static data were taken* a procedure was developed to adjust 
broadband and discrete tone levels and spectra to any desired condition. The 
1/3-octave band spectra for each noise source were normalized with respect to 
airflow rate and correlated with the relevant engine cycle parameters in 
table 23. 

Turbomachinery noise - flight data . - The flyover noise data used for 
separating turbomachinery noise sources were adjusted and normalized to a 
format similar to that used to develop the turtomachinery noise separation 
methodology described above. This required developing techniques to: 


(1) Adjust data to reference weather conditions 

{2) Determine the acoustic angle from inlet at each point in the flyover 

(3) Convert SPLs measured beneath airplane flight path to 45.7 m 
(150 foot) polar data 

(4) Remove effects of Doppler frequency shifts. 

In addition, all spectra were inspected for completeness. Incomplete 
spectra contain "data dropouts". These generally occurred at very high 
frequency bands, usually 8000 and 10 000 Hz, caused by SPLs being too close 
to background noise levels. In these cases, estimated values were supplied. 

After the flyover data had been projected to a 45.7 m (150 foot) polar 
radius, the procedures previously described for the static case were used to 
separate, correlate, and normalize the turbomachinery noise sources. For 
the approach condition, a full separation of fan inlet, fan exhaust, and 
turbine noise was made. For takeoff, however, long distance atmospheric 
propagation effects on high frequency noise did not permit the separation of 
turbine noise from fan discharge noise. Hence, aft generated turbomachinery 
noise on takeoff is referred to as "exhaust turbomachinery noise" and 
includes all turbomachinery noise sources. These levels were determined to 
be considerably below the jet noise levels at a height of 313 m (1026 feet), 
as described later. 
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TABLE 23 

NORMALIZATION FACTORS AND ENGINE CORRELATING PARAMETERS 
USED FOR PREDICTING TURBOMACHINERY NOISE SOURCES 


TURBOMACHINERY 
NOISE SOURCE 

NORMALIZATION 
FACTOR. dB 

ENGINE CORRELATING 
PARAMETER 

FAN INLET 

o 

o 

o 

FAN ROTOR TIP 
RELATIVE MACH NO. 

FAN EXHAUST 

10 LOG^q (U^)* 

FAN ROTOR TIP 
RELATIVE MACH NO. 

TURBINE 

10 L0G^q(Wj;)** 

FAN ROTOR SPEED, RPM 


(*) Mj. is the total inlet weight flow, in Ibs/sec 

(**) Wj. is the total core weight flow, in Ibs/sec 











Prediction Procedures 


Core noise . - Two static-to-f light effects on core noise were considered in 
the jet and core flyover noise prediction procedure. The first effect v/as 
an alteration of the directivity of the OASPL of core noise. The correct 
method of accounting for the change in directivity has not yet been establish- 
ed. For example, in reference 14, the tern dynamic effect is given as 
40 Logio (l-MgCos e)"l was used to model core noise as a distribution of 
dipoles convected with the aircraft, where (Ma) is the aircraft Mach number 
and (e) the angular location. In reference IS, the same effect was described 
as a “source correction factor" given as 20 Login (1-MaCos e)“^. Results of 
DC-9/0T8D-9 flyover noise measurements however, indicated that a correction 
term expressed as 10 Logio (1-HaCos e)"' provided the best agreement between 
projected static data and flyover noise data. Consequently, this latter 
expression was used for the analysis presented here. 


The second effect was a doppler-shift on the spectra of core noise. As 
the aircraft approaches, the energy shifts from low to higher frequencies- the 
reverse being true for the case where the aircraft recedes. However, since 
the doppler-shift factors would have resulted in shifts of no more than one 
1/3-octave band, and would not have significantly changed any of the calculated 
perceived noise levels (PNLs), doppler shift effects were not included in 
this analysis. 


Jet noise . - Three static-to-flight effects on jet noise were considered. 
These effects were (1) the alteration of the directivity due to convection, 
(2) the reduction of OASPL due to relative velocity, and (3) the change in 
the spectral distribution of sound pressure level. 


First, the effect of convection on the directivity of jet noise OASPL 
was given in reference 19 as 


C = 10 Log 


10 


[1-M Cos(180-e)]^+ 0.09 
c ^ 


[l-M^Cos(180-e)]^+ 0.09 M ^ 


r J 


-3,8/2 


+ 10 Log^Q (1-MgCos e)“^ (15a) 


where 

\ = 0-65 (Vjp/C„) 

(15b) 

and 

= O-'iS [(Vjp - V,)/C^] 

(15c) 


C is the change in OASPL between static and flight conditions, e is the far- 
field angle relative to the inlet direction, and Mr are the eddy Mach 
numbers in the jet corresponding to the static^and flight cases. Mg is the 
aircraft Mach number, Vjn and Vg are the primary jot and aircraft velocities, 
respectively, and cq is the speed of sound in ambient air. 


The first term in Equation 16 was purported to account for changes in 
sound radiation patterns due to differences in the convection of the eddies 
within the jet exhaust. The second term was attributed to the changes in 
the distribution of noise sources in the acoustic volume as the jet exhaust 
convected with the aircraft. When the OASPL directivity correction term C 
was applied to JT8D-9 ground static data, the directivity of the predicted 
jet noise OASPL did not agree with comparable DC-9/JT8D-9 flyover noise 
(measured with 4 foot pole microphones). Gut, when only the second term 
(i.e. the volume - convection term) was used for C, fairly good agreement 
for the directivity was obtained and therefore, only the second term was 
used for C in the current procedures. However, subsequent analysis using 
JT8D-109 ground static noise and DC-9/JTRD-109 flyover noise data measured 
with flush ground microphones Indicated that both the first and the second 
term in C in Equation 15 should be used to correct the OASPL directivity. The 
discrepancy between the tv/o results can be attributed to the DC-9/JT8D-9 
flyover noise data which was measured with 4 foot pole microphones, and 
hence, producing low frequency levels masked by ground reflections. 

Second, the relative velocity effect on jet noise OASPL is still not 
fully understood. For example, references 19 and 20 showed model test 
results indicating that forward motion reduced jet noise at 1.57 rad 
(90 degrees) from the inlet (1.57 rad (90 degrees) was selected to avoid 
confusion with convection effect). Reference 21, however, stated that there 
v/as no reduction of inflight jet noise at 1.57 rad (90 degrees). Table 24 
lists the «np1rical and theoretical correlating parameters for relative 
velocity effects suggested in references 19, 20 and 22. The empirical 
correlation for relative velocity effects in reference 20 agreed best with 
results from measured DC-9/JT8D-9 flyover noise data and, therefore, was 
used for the analysis presented here. 

The total change in jet-noise OASPL between static and flight conditions, 
produced by the convection and relative velocity effects, is given by 
Equation 16 

AOASPL = OASPL^,^,^^ - OASPL^^^g^.^ 


= 10 Log^Q 
+ 10 Log^Q 

+ 10 (M-2) 


[1 - Cos (180-e)]^ + 0.09 

[1 - Cos e (180-®)]^ + 0.09 

(1 - Cos e)"^ 

a 

1-09^0 ^'^jp/'^j»rel ) 


-1.9 


06 ) 


where M is the slope of the measured static jet-noise OASPL versus jet 
velocity correlations described in table 18, as function of inlet angle. 


The third effect considered is the shift of jet noise spectrum due to 
chanqes in the spectral distribution of sound pressures in flight. In 
1965, the 5AE jet noise prediction procedure (ref. 23) recognized that 
fonvard motion shifts a jet noise spectrum to higher frequencies at all far- 
field angles. The apparent shift of inflight jet noise spectrum is thought 
to be due to: (1) moving source (i.e., doppler) effects, and (2) source 

alteration effects. As discussed previously, analyses v/ere not made to 
incorporate doppler-shift effects because these effects on PNL were small. 
Source-alteration effect on jet noise spectra are illustrated in figure 70. 

A characteristic frequency, f, radiated by a jet eddy in flight is higher 
than the corresponding frequency, f*, radiated by the same eddy within the 
same jet statically. The change in characteristic frequency is due to 
changes in the characteristic length scale of the eddy in flight as compared 
to the static case. The length scale change is proportional to the ratio 
of the typical mixing-layer thicknesses, this ratio has been found to vary 
according to the relation (private communication with Professor Lauffer of 
the University of Southern California). 


8 

S** 






(17a) 


where 6 and 6* are the typical mixing-layer thicknesses of the moving and 
stationary jets respectively, Va is the free stream or flight velocity, and 
Vjn Is the primary jet velocity. Assuming (ref. 24) that a typical frequency 
raaiated by an eddy is proportional to jet velocity and inversely proportional 
to eddy size or characteristic length scale, which is proportional to mixing 
layer thickness, then the ratio of typical frequencies f and f* radiated by 
similar noise-producing eddies in a moving and a stationary jets, can be 
expressed as 



Consequently, the ratio of Strouhal numbers, 
to typical frequencies f and f*, is expressed as 






corresponding 


fD /(V. - V ) 


' " ''a/’iD 


(17c) 


where Dp is the primary nozzle diameter. 


TABLE 24 - SUGGESTED CORRELATING PARAMETER FOR JET NOISE OASPL 
RELATIVE VELOCITY EFFECTS AT 90 DEGREES FROM THE INLET 


AUTHOR 

REFERENCE 

PARAMETER* 

COCKING AND BRYCE 

19 

lOtMO-l) Log,„ (vyvj,„,) 

VON GLAHN 

20 

10(«-2) Lo,,o 

FFOWCS WILLIAMS 

22 

lO(M-l) Log^Q(Vjp/Vj 1^,) 


* M • Slope of Static Jet Noise OASPL Ve'*sus Jet Velocity Correlation; 
M Is approximately 8 for the above cases. 

„ “ primary jet velocity, 

J »P 

Vj ■ primary jet velocity relative to tie speed of the aircraft 



STATIC SPECTRUM 


FIGURE 70. 


FIGURE 71. 



1/3 OCTAVE BAND CENTER FREQUENCY, Hz 


SHIFTING OF THE STATIC JET NOISE SPECTRUM AT 90 DEGREES (1.6 RAD) AS A RESULT 
OF INFLIGHT SOURCE-ALTERATION EFFECTS 



TEMPERATURE-CORRECTED STROUHAL NUMBER, Log,g I’Dp/V^p) (Tj/Tj,)'^^ 

NORMALIZED SPECTRA FOR PREDICTING INFLIGHT JET NOISE AT 150 FEET (45.7M) 
AND 120 DEGREES (2.1 RAD) 
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The effect on the predicted jet noise spectra shape of incorporatinn 
Equation 17c into the flyover noise prediction procedure is illustrated in 
figure 71 for an inlet angle of 2.1 rad (120 degrees). 

Turbomachl nerv noise . - Fusel age -mounted engines on DC-9 airplanes provide 
favorable shielding of high frequency turbomachinery noise especially 
during approach operations (see figure 72). Comparisons of measured 
flyover noise levels with levels projected from ground static data indicated 
that projected static data overpredicted forv;ard and aft radiated noise 
(figure 73). 

This part of the report discusses the methodology used to account for 
engine Installation effects on predicting flyover noise levels from ground 
static data. 

Three types of installation effects can occur in different angular regions 
summarized below (see figure 74). 


REGION 

MECHANISM 

METHnoOLOGY 

1 

Wing Shielding 

Barrier Theory 

2 

Wing/Wheel Sound Scattering 

Scattering Theory 

3 

Jet Exhaust Sound Scattering 

Scattering Theory 


The intent of this analysis of DC-9 installation effects was to modify 
existing theories to develop workable methods of accounting for engine 
installation effects. 


Wing Shielding: The approach for predicting noise reduction by wing 
shielding was adapted from the barrier theory described by Beranek (ref. 25). 
This theory was based on optical -diffraction (Fresnel) theory, which assumed 
that only the incident wavefield close to the top edge of the barrier would 
contribute to the wavefield diffracted over the barrier. The diffracted wave 
is not just restricted to the shadow zone, but as shown in figure 75 it 
also affects a small transition region close to the shadow zone by interfering 
with the direct wave. The barrier was modeled by the flaps-down configur- 
ation. The noise source generated by the fan inlet was assumed to be a point 
source. These assumptions were also used in other shielding studies (ref. 26, 
27, 28, 29). 
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SECTION A- A 



FIGURE 72 DC-9-30 WING/NACELLE SPACING FOR 50-DEGREE (0.9-RAD) FLAPS 
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FIGURE 73. COMPARISON OF MEASURED AND PREDICTED FLYOVER PNLT DIRECTIVITY AT 
APPROACH OPERATION AND 400 FOOT (122 M) HEIGHT 
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FIGURE 74. SHIELDING MECHANISMS FOR DC-9 FORWARD AND AFT-RADIATED NOISE 
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FIGURE 75, GEOMETRY FOR WING SHIELDING ANALYSIS BY BARRIER THEORY 




Determination of Noise Reduction (NR) by winq shielding is given in 
Equation 18: 




; N^20 


20 log 

tanl\/?Vr 

(18a) 

20 log 

W 5 

tanh/2 ” N 

; 0<N<20 

(18b) 

20 log 

y/Zfrti 

tany2»rN ® 

; -0.2<N<0 
(Transition Zone) 

(18c) 


0 

; N<- 0.2 

(18d) 


The Fresnel number, N, is defined as: 


N = 



where: 


c * speed of sound, m/sec 

fj = frequency: subscript i refers to the 1/3 octave band 
number, Hz 

S = difference in p ath length betwee n source and receiver, m 
A - d + - 2dA cos (9j - Ciniet"”' 

d = direct path length from source to receiver, m 

9g = tan"^ hsp/Lgp, degrees 

hgp = vertical distance from the reference source point to the 
edge of the deflected flap, m 

L§p = horizontal distance from the reference source point to 
the edge of the deflected flap, m 


Sp = flap deflection angle, degrees 
®Inlet ' ill'll® Inlet centerline, degrees 
V - engine cant angle, degrees 

» = flight path angle, degrees 

+ = receiver in shadow zone for sign of N 

- receiver in bright zone for sign of N 


Since the noise reduction values calculated from Equation 18 primarily 
affect high frequency noise, only frequencies greater than 2000 Hz were 
analyzed. 

Jet Exhaust Sound Scattering: The noise reduction due to jet exhaust sound 
scattering is primarily on the jet exhaust wake thickness, rj. The wake 
thickness is defined as a function of the nacelle-exhaust-duct configuration 
(e.g. short versus long fan exhaust duct) and the flight condition. The jet 
exhaust sound scattering analysis presented here was based on Rudd's (ref. 30) 
treatment of the Tartarski-Monin equation for scattering sound by turbulence, 
developed primarily for the scattering of sound by jets (see figure 76). For 
the propagation of sound through turbulence, the turbulence was asstmied frozen 
for the duration of interaction. The sound wave would then be reflected from 
a component of the turbulence possessing the correct wavenumber and scattering 
angle. 

Rudd's analysis of the Tartarski-Honin equation centered on the scattering 
length concept. Rudd defined this length as the distance which a sound wave 
has to travel through turbulence for its intensity to be reduced by a factor 
of 1/e (see figure 77). This length is related to the scattering cross section 
area (a) of a volume (V) of turbulence by the expression S.~ V/o. Noise 
reduction due to scattering of sound by turbulence was expressed by Rudd as: 

L o/V 

NR = 10 loq e ° (19) 

0 


The following is a synopsis of Rudd's calculation of scattering length. 
The expression produced by Tartarski-Monin for the differential cross section 
for scattering sound by turbulence is shown in Eouation (8), 


3a(g) _ 

9ft 


2irk^V 



where: 

0 = scattering angle 

k = wavenumber 

K = 2k sin 0/2 


( 20 ) 
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FIGURE 76. SOUND SCATl'ERING OF FAN EXHAUST AND TURBINE NOISE 



FIGURE 77. DEFINITION OF SCATTERING LENGTH AND INTENSITY REDUCTION FACTOR 
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^0 
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The total scattering cross section was defined as: 




dO 


such that. 


0.812 V Ln ®^^f ^ 


^v . ^ 

+ 0.13 ' 

c 




( 21 ) 


( 22 ) 


For a jet of velocity, U, the rate of dissipation was determined from, 
^ = U^/6L 


The scattering length Is represented In Equation 26 as a function of 
frequency, scale of turbulence, and jet Mach number (M) 

. .2 

i = V/(T 


1.23 c‘ 

X 


r (0.7 M + 0.81) 


(23) 
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Hov/ever, for significant scattering to occur, Rudd limited the application of 
these equations for freouencies; 


loJvFTTJ 

Equations 7 and 11 were used to estimate noise reduction of fan exhaust 
and turbine noise sources. The jet Mach number was calculated from the fan 
exhaust velocity. Up {see figure 76). 

Wing/Wheel Wake Sound Scattering; Analysis of flyover noise data indicated 
that some noise reduction mechanism in addition to wina shielding and jet 
exhaust sound scattering occurs during flight. It v;as hypothesized that this 
mechanism which effects forward and aft quadrant noise levels occurs as a 
result of the wake generated by the extended flaps and wheels during approach 
operation, and by the flaps in the takeoff configuration. The similarity 
in the rate of spreading and velocity distributions between this wing/v/heel 
wake and jet exhaust wake made it possible to apply Rudd's concept of 
scattering of sound by turbulence as described in the preceding section. The 
equations derived by Rudd were modified by eliminating trie temperature term, 
such that the scattering length became; 


V/a 


1.23 c^ 


(24) 


The Mach number (H.) was determined from the velocity deficit (U«-au) 
where: 


Uoo = free stream or flight velocity 
Au = velocity deficit 

Modeling Techniques: The scale of turbulence (Lq) in the analyses of both 
jet and wake sound scattering was determined from: 


*-o 


s 



(25) 


where the proportionality constant, b, was assumed to be 0.20 as a result of 
consultation with Professor John Laufer of the University of Southern 
California concerning wake thickness (rv<), and C. Y. Chen's definition of 
the scale of turbulence (jet exhaust wake thickness, rj)(ref. 31). 

The reference jet exhaust v/ake thickness (rjo = rj^ . ^ ^eg.)) 

was estimated from velocity profiles at the position X = 0. 3 m (1 foot) down- 
stream of the nozzle exit as shovm in figure 78. Since the wake from the fan 
portion of the jet exhaust is thinner in flight than it is statically, a study 
of the velocity profiles was made to determine the loss in noise reduction 
from static to flight conditions. Estimates of the jet wake thickness as a 
function of angle (rji, rj 2 . rj 3 ) was simplified by considering the exhaust 
wake to be a constant section as shown in figure 78. 
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Since Information concerning the flow field in the region of interest 
(inboard flap of the DC-9) was not available, a model of the flow field 
was developed to estimate the wake and velocity distributions. The wake and 
velocity distributions due to flow separation from the flaps modeled 
by a two-dimensional wake analysis (ref. 32). Circular wake analysis (ref. 32 ) 
was used to model the wake growth and velocity deficit due to the inteKerence 
of the free stream by the landing gear and wheels (see figures 79 and 80). 

The flow field model was designed for approach configurations. Analysis of 
takeoff configurations assumed a negligible velocity deficit with the wake 
growth determined using the wing curve in figure 79 with the initial wake 
thickness, Yq, equal to the inboard wing chord thickness, Z. The definitions 
of the reference wing/wheel wake thickness, rwi^ = r«i^ ^ ^ j 

and rwEg = r„£^ = 1.57 rad (90 deg.) illustrated in figure 81. tstimkes 

of the wake thickness as a function of angle were calculated in the same 
manner as the jet exhaust wake (see figure 82). 

















FIGURE 82. DEFINITION OF WING/VUHEEL WAKE THICKNESS 







Engine/flacelle Acoustic Characteristics 


Comparisons of measured ground static data from the JT8D-15 (baseline) 
and the 0T80-109 (Refan) engines are presented In figures 83 through 89 (the 
JT8D-15 is acoustically identical to the JT80-9 at the same referred fan speed). 
Figure 83 shows peak forward and peak aft 61 meter (200 foot) sideline PNLs as 
a function of static engine thrust. Comparison of the baseline and Refan engine 
shows reductions in peak forward quadrant noise levels of 5 to 7 PNdB for 
engine 1 (Configuration B) and 6 to 9 PNdB for engine 2, depending on thrust. 
Inlet acoustic treatment reduced total forward radiated 61 meter (200 foot) 
sideline noise from the Refan engine in the 26 688 to 44 480 N (6»000 to 
10,000 pound) thrust range by 5 to 7 PNdB for engine 1 and engine 2, respect- 
ively. Refan engine 2 achieved a 8 to 10 PNdB reduction in peak aft 61 meter 
(200 foot) sideline noise levels compared to the baseline engine from 17 793 
to 71 172 N (4,000 to 16,000 pounds) of thrust. The aft quadrant noise levels 
for engine 2 with Its treated tailpipe and modified turbine support frames 
were 3 PNdB lower than those from engine 1 for the thrust range from 8 896 to 
71 172 N (2,000 to 16,000 pounds). 

Figures 84 through 87 compare 45,7 meters (150 foot) PNL directivity and 
SPL spectra for the baseline and Refan engines 1 and 2 at selected peak 
forward and peak aft noise angles, for simulated FAR Part 36 thrusts. Inlet 
and aft attenuation spectra from the Inlet and tailpipe acoustic treatment are 
shown In figure 88 for three simulated FAR Part 36 thrusts: approach 0.873 

and 0.611 radian (50 and 35 degree) flaps and cutback. The maximum Inlet 
noise reduction of 14 dB occurred at cutback thrust in the 1/3-octave frequency 
band centered at 4000 Hz (the band containing the fan fundamental BPF). At 
0,611 radian (35 degree) flap approach power where turbine noise is most 
prevalent, tailpipe treatment reduced the SPL In the 8000 Hz frequency band 
by 6 dB. Inlet and tailpipe treatment noise reduction of 8.0 and 3.3 PNdB 
were obtained from projecting static data to the FAR Part 36 approach [(0.873 m) 
(50 degree) flaps] condition, for which the nacelle acoustic treatment was 
designed. The inlet treatment noise reduction of 8 PNdB agreed quite well 
with the estimated value of 7 PNdB from the inlet treatment design chart 
(ref. 33) used for establishing preliminary guidelines in determining the 
amount of inlet treatment needed to achieve a "balanced configuration" (a 
nacelle Is considered to have a "balanced configuration" If the peak forward 
quadrant noise levels are equal to the peak aft quadrant noise levels). The 
tailpipe treatment noise reduction of 3,3 PNdB from the 1.30 m (51 In) 
treatment was somewhat less than the estimated value of 3.9 PNdB for a .89 m 
(35 in.) treatment length (ref. 33). 

The combined nacelle treatment (inlet, fan case, fan duct and tail ni pel 
had essentially achieved the design goal of a "balanced configuration". This 
finding is based on results of controlled approach flyover noise tests which 
showed the spread between the peak forward quadrant noise levels [1.4 rad 
(80 degrees)] and peak aft quadrant noise levels [1.8 rad (100 degrees)] to 
be only 1 PNdB (figure 89). 
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Noise Source Levels 


Noise source levels from ground static and flyover noise data are presented 
in figures 90 through 99. Figures 90 to 93 present source SPL spectra for 
Refan engine 2 at 1.05 and 2,1 rad (60 and 120 degrees) from measured 45.7 m 
(150 ft) ground static data for four simulated FAR Part 36 power settings. 

Figures 94 through 99 show source PNLT time-histories and SPL and 
perceived noisiness spectra from approach and takeoff flyover noise data. The 
data from these tests used 10 m (33 ft) high pole microphones and flush mounted 
ground microphones to minimize ground reflection problems. The approach tests 
(figures 94 to 96) used a 0.052 rad (3 degree) glideslope and 0,B73 rad 
(50 degree) flap setting, and had a minimum slant range distance of 237 m 
(776 ft). At these conditions, further noise reductions to improve community 
noise levels would require reducing jet, core, fan exhaust and fan inlet noise- 
each source having a peak noise level within a range of +1.5 P'idP. 

The full thrust takeoff tests (figures 97 to 99) had a minimum slant 
range distance of 313 m (1026 ft). The takeoff noise levels at this distance 
v/ere dominated entirely by jet noise, with turbomachinery and core noise levels 
approximately 8 to 10 PNdB below the jet noise levels (figure 97). 
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NOISE SOURCE SPL SPECTRA FOR 50-DEGREE (0.87-RAD) FLAP APPROACH POWER 
(5520 RPM) AND lEO^FOOT (45.7-M) STATIC CONDITIONS FROM REFAN ENGINE 2 
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Flight Effects on Jet and Core Noise 


The static-to-f light comparison plots presented here had turbomachinery 
noise removed from the spectra using the procedures described earlier. The 
broadband noise from 50 to 1000 Hz was determined to be primarily jet and core 
noise and hence was identical to the measured data. All static-to-f light 
comparisons were normalized to single-engine/45,7 m (150 foot) radius conditions 
with "averaged*' data selected to have very nearly the same absolute primary 
jet velocity. 

Comparisons of static and flight jet plus core OASPLs and SPL spectra 
are presented in figures 100, 101, and 102 for three ranges of jet velocity 
corresponding to approach [(226 m/sec)(740 ft/sec)], cutback [(399 m/sec) 

(1310 ft/ sec)], and a takeoff [(466 m/sec) (1530 ft/sec)] power settings 
respectively. The most interesting observation from these data is the lack 
of reduction in forward quadrant [(0.5 to 1.4 radians) (30 to 80 degrees)] 
flyover noise levels and the increasingly larger reduction in aft quadrant 
[(1.57 to 2.8 radians) (90 to ISO degrees)] flight noise. 

At 0.87 and 1.57 radians (50 and 90 degrees) from the inlet, OASPLs were 
controlled by the SPLs in the 630 and 800 Hz bands; for frequency bands from 
50 to 500 Hz, flight SPLs were reduced by 2 to 3 dB. At 2.1 radians 
(120 degrees) the flight spectra were reduced approximately 2 to 5 dB from 
50 to 10 000 Hz. 

At a jet velocity of 399 m/sec (1310 ft/sec), flight data v/ere consistently 
lower than projected static data at all angular locations (figure 101). Results 
from use of the flyover noise source separation procedure showed flight data 
to be dominated by jet noise with core noise levels 6 to 7 dB below jet noise 
levels. These static-to-f light characteristics were contrary to those reported 
by Bushell (ref, 21). For example, reference 21 indicated that inflight jet 
and core noise (1) Increased for inlet angles less than 1.57 rad (90 degrees), 
(2) remained the same at 1.57 rad (90 degrees), and (3) decreased for inlet 
angles greater than 1.57 rad (90 degrees). The difference between the trends 
reported here and those reported in reference 21 may be due to; 

1. Differences in the procedures used for correcting spectral Irregular- 
ities due to ground reflection, aircraft flight path, engine inlet 
angle, atmospheric conditions and airplane installation effects. 

2. Differences in aircraft engine and nozzle configurations which may 
have introduced additional noise sources. 

3. Differences in the static and flyover-noise measurement data - 
reduction systems. 

Figure 102 compares static and flight OASPLs and SPL spectra at 2.6 radians 
(150 degrees) for jet velocities corresponding to takeoff thrust. The static- 
to-flight trends observed for these high jet velocities were similar to those 
observed at a jet velocity of 399 m/sec (1310 ft/sec). 

For primary jet velocities of 399 and 466 m/sec (1310 and 1530 ft/sec) 
both the static and flight spectra at 2.6 radians (150 degrees) contained 
"double peaks". The reduction in level across the spectrun due to relative 
velocity effects indicate that the SPL in the 400 Hz band is controlled by jet 
noise, and not core noise, 
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FOR A NOMINAL ABSOLUTE PRIMARY JET VELOCITY OF 1310 FT/SEC (399M/$EC) 
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FIGURE 102. COMPARISON OF STATIC AND FLIGHT JET AND CORE OASPL-DIRECTIVITY AND SPL-SPECTRA 
FOR A NOMINAL ABSOLUTE PRIMARY JET VELOCITY OF 1S30 FT/SEC (466.3M/SEC) 
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Comparison of Static Predicted and Measured Flyover Noise Levels 


Comparison of static predicted and measured flyover noise spectra are 
presented in figures 103 and 104 for approach and takeoff operations. The 
approach tests used a 0.05 rad (3 degree) glide slope and 0.87 rad (50 degree) 
flap setting, and had a minimum slant range distance of 37 m (400 ft). The 

takeoff tests had a minimum slant range distance of 701 m (2300 ft). 

Predicted low frequency jet plus core noise levels for approach operation 
agreed fairly well for most angles except those around 1.4 rad (80 degrees) 
where the predicted levels in the mid frequency range (630/800 Hz) were lower 
than the measured levels by 2 to 3 dB. The reason the predicted 630/800 mid 
frequency approach noise levels were lower than the measured levels is that 
they v/ere dominated by core noise and not jet noise. 

Predictions of high frequency turbomachinery noise levels for approach 
operation were significantly improved by incorporating the methodology used in 
determining engine installation effects on predicting flyover noise levels from 
ground static data. Figures 103(a) and 103(b) show the Improvement for the 

shallow inlet noise angles of 0.52 and 0.87 radians (30 and 50 degrees) from 

wing shielding (results include a 5 dB octave recovery factor for 0.52 radians 
(30 degrees), see Equation 6(a), and the effect of the wake sound scattering 
for 0.9 radians (50 degrees). The wing shielding however underpredicted the 
noise reduction for the much less important very high frequencies (8000 and 
10 000 Hz) where low level measurements are difficult to achieve. Noise 
reduction of high frequency fan inlet, fan exhaust and turbine noise by wake 
sound scattering are shown in figures 103(c) and 103(d). Estimated static and 
flight velocity profiles used in the jet sound scattering analysis indicated 
that the jet sound scattering produced no noise reduction in either static or 
flight condition. This v/as because the fan exhaust shear layer was estimated 
to be too thin [(0.03 meters)(0.1 ft)] to attenuate the frequency range of 
interest (i.e. 2000 to 10 000 Hz). The table below compares the predicted 
and measured flyover noise levels for DC-9 Refan aircraft on approach showing 
improvements from use of shielding analysis. 



Maximum Tone Corrected 
Perceived Noise Level 
PNdB 

Effective Perceived 
Noise Level , 
EPNdB 

Measured Flyover Noise Level 

103.5 

97.7 

Prediction without Shielding 

105.3 

100.0 

Prediction with Shielding 

104.5 

98.0 


Predicted noise levels for takeoff operation agreed fairly well over the 
entire frequency range (50 to 10 000 Hz) for most angles from 1.0 through 
2.1 radians (60 through 120 degrees) as shown in figure 104. 
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1/3 OCTAVE-BAND CENTER FREQUENCY, Hz 


(bl BO DEGREES 11,4 RAD) 

FIGURE 104. COMPARISON OF MEASURED AND PREDICTED TAKEOFF FLYOVER- 
NOISE SPECTRA AT 2300-FOOT <701-M) HEIGHT 
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SOUND PRESSURE LEVEL. dB <re 2x10'^ N/m^) SOUND PRESSURE LEVEL, dB (re 2x10'” N/m^) 




1/3 OCTAVE BAND CENTER FREQUENCY, Hz 


(d) 120 DEGREES (2.1 RAD) 


FIGURE 104. CONCLUDED 



I Estimates of DC-9 Refan flyover noise levels based on the statlc-to- 

I flight prediction procedures described here have agreed with measured 

flyover noise levels within £1 EPNdB at the reference FAR Part 36 conditions 
I (see table 25). 
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TABLE 25 


COMPARISON OF STATIC-PREDICTED AND MEASURED FLYOVER NOISE 
LEVELS OF THE DC-9 REFAN AIRCRAFT AT FAR PART 36 CONDITIONS 


MTOGW = 108,000 LBS MLGW = 99,000 LBS 

(480 408 N) (440 374 N) 



EFFECTIVE PERCEIVED NOISE LEVEL, EPNdB 

SIDELINE 

TAKEOFF 

(Without Cutback) 

TAKEOFF 

(Without Cutback) 

APPROACH 
50 Degree 
(0.9 RAD) 
Flaps 

APPROACH 
35 Degree 
(0.6 ^D) 
Flaps 

MEASURED 

95.3 

96.2 

87.5 

97.4 

95.7 

PREDICTED 

94.4 

95.3 

87.2 

97.0 

96-2 


I 


V' 

0 

1 

I 

} DISCUSSION OF RESULTS 


The detailed analysis of the data from the fliqht test phase of the 
Refan Program provided information to permit the determination of FAR Part 36 
noise levels* EPNL* and dB(A)-d1 stance maps* community noise contours* 
lateral noise attenuation* effects of air turbulence on sound propagation* and 
ground reflection effects on the spectra of measured flyover noise. Also* 
studied were the noise source levels* static-to-f light predictions* and engine/ 
nacelle acoustical characteristics of the DC-9-31 /JT80- 109 Refan aircraft. 

The principal results obtained from the FAR Part 36 noise level analysis 
for DC-9-30 airplanes were: 

Refan Baseline (C9A) Baseline (Oct* 74) 

(JT8D-109 (JT8D-9(H/W)) {JT8D-9(H/M) 

Effective Perceived Noise Levels (EPNdB) 


Sideline 

95.3 

N/A 

99.8 

Takeoff 

96.2 

N/A 

102.7 

Takeoff with Cutback 

87.5 

95.7 

97.4 

Approach 

f = 0.873 rad (SO**) 

97.4 

106.1 

103.0 

f « 0.611 rad (35*) 

95.7 

N/A » Not Available 

M/A 

H/W « Hardwall 

100.9 


The 90 percent confidence limits for the Refan FAR Part 36 noise levels 
were + 0.6 EPNdB* well within the requirement of ^ 1.5 EPNdB. 

A large quantity of data were obtained over a wide range of engine power 
settings and distances* which permitted an accurate determination of EPNL and 
dB(A) level variations versus distance and referred net thrust (Fn/ 6 )• Because 
of the extent of the data the 90 percent confidence limits for all centerline 
microphone data were within + 0.8 EPNdB, 


The principal results obtained from the community noise exposure contour 
comparison of the hardwall nacelle DC-9 and the Refan DC-9 show that: 

0 The OC-9 Refan reduced the 90 EPNdB contour area for takeoff with and 
without cutback by 40 percent for the maximum gross weight airplane 
and 19 percent for takeoff with cutback and 34 percent for takeoff 
without cutback for tiie typical mission airplane. 

0 The OC-9 Refan reduced the 95 EPNdB contour area by 50 percent for 
takeoff without cutback for both the maximiin-gross-welght and typlcal- 
mlsslon airplanes. 
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• The DC-9 Refan reduced the 95 EPNdB contour area for takeoff with 
cutback about 30 percent for both the maxlmum-gross-weight and 
typical -mission airplanes. 

The result of the lateral noise attenuation analysis shows that the 
elevation angle is the significant parameter with thrust and slant range 
having only secondary effects. A plot of lateral noise attenuation as a 
function of elevation angle was developed. 

Measured noise spectra showed agreement with ground reflection tneory with 
10 meter (33 foot) and flush-mounted microphone data displaying predicted 
pseudotone characteristics. 

From measurements made with a Universal Indicated Turbulence System, 
levels were obtained of the parameter R, which is the level of dissipation in 
the atmosphere. The parameter R is related to the integral scale of turbulence, 
L. Two typical cases were chosen for analysis, one with light turbulence 
and the other with moderate turbulence. 

The light dissipation case [low values of R (0.2 ^ R ^ 0.8) corresponding 
to high values of L (60 g L ^ 120 m)] show attenuation of nearly 8 dB at 
2500 Hz. The moderate dissipation case [moderate values of R (1.2 s R s 4} 
corresponding to low values of L (12^ L s 30 m)] showed attenuation values 
of 1.5 dB at 2500 Hz. 

The principal results obtained from the noise source separation and 
prediction procedures were: 

• Low fi^uenc;y (50 to 1000 Hz) noise levels based on 45.7 m (150 ft) 
static test data from the Refan engine were dominated by core noise 

for absolute primary jet exhaust velocities below 213 m/sec (700 ft/sec) 
and by jet noise for velocities above 305 m/uac (1000 ft/sec). 

e Ground static test and flyover noise data showed that the frequency of 
peak core noise varied with engine inlet angle from 630/800 Hz for 
angles up to 2.1 radians (120 degrees), and from 400/500 Hz for 
angles greater than 2.1 radians (120 degrees). Analysis indicated the 
frequency of peak strut/ obstruction noise also occurred in the 
630/800 Hz bands. 

• For power settings where low frequency noise was controlled by core 
noise, forward motion reduced aft noise by 1 to 7 PNdB from 1.6 to 
2.8 radians (90 to 160 degrees) respectively, but had no effect on 
forward radiated noise. For high power settings where low frequency 
noise was controlled by jet noise, forward motion reduced forward as 
well as aft noise with noise reductions increasing with increasing 
inlet angle. 

a For takeoff power settings corresponding to a primary jet velocity of 
466 m/s (1530 ft/sec), SPL spectra for angles aft of 2.3 rad (130 degrees) 
contained "double peaks" in both the static and flight test data 
indicating that the higher 400 Hz peak was jet and not core noise. 
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• Inlet and tailpipe treatment noise reductions of 8.0 and 3.3 PNdQ Mere 
obtained from projecting static test data on a noise source basis, to 
the FAR Part 36 approach [(0.9 rad) (50 degree) flap] condition for 
which the nacelle acoustic treatment was designed. 

• Approach flyover noise tests demonstrated the nacelle acoustic treat- 
ment to be a "balanced configuration". 

• Incorporation of methodology to account for engine installation 
effects (i.e., wing shielding and wing/flap/wheel sound scattering) 

In the flyover noise prediction program significantly Increased the 
accuracy of predicting approach tu 'bomachinery noise levels from 
ground static test data. 

0 Estimates of DC-9 Refan flyover noise levels based on ground static 
test data agreed with measured flyover noise levels within + 1 EPNdB 
for the following five FAR Part 36 conditions: takeoff, taFeoff 

(cutback), sideline and approach [(0.873 rad)(50 degree)flaps and 
(0.611 rad) (35 degree) flaps]. 

The principal results obtained from ground static test measurements were 

• Peak forward 61 m (200 ft) sideline PNLs from the Refan engine were 
6 to 9 PNdB below the PNLs from the baseline (JT8D-15) engine for 
ftatic thrusts from 17 792 to 71 172 N (4000 to 16,000 pounds) 

• Inlet acoustic treatment reduced total forward radiated 61 m (2uO ft) 
sideline PNLs from the Refan engine by 5 to 7 PNdB for static test 
thrusts from 26 689 to 44 482 N (6000 to 10,000 pounds). 

• Maximum Inlet treatment attenuation was 14 d6 at cutback thrust and 
4000 Hz, the band containing fan fundamental BPF. 

• Peak aft 61 m (200 ft) sideline PNLs from the Refan engine were 

8 to 10 PNdB below those from the baseline engine for static thrusts 
from 17 793 to 71 172 N (4000 to 16,000 pounds). 

• Tailpipe treatment reduced turbine noise at approach power by 6 dB at 
8000 Hz, the band containing turbine fundamental BPF. 


CONCLUSIONS 


The purpose of the Refan Program was to determine the technical and 
economic feasibility of reducing community noise of JT8D powered aircraft 
through modification of existing engines and nacelles. This report presents 
FAR Part 36 noise levels, EPNL- and dB(A)-di stance maps, and community noise 
contours. Studies were made of lateral noise attenuation, effects of air 
turbulence on sound propagation, and ground reflection, effects on the spectra 
of measured flyover noise. Also studied were the noise source levels, 
static-to-f light predictions, and engine/nacelle acoustical characteristics 
of the DC-9-31 /JT8D-109 Refan aircraft. 

The JT8D-109 Refan engine with acoustically treated nacelles installed 
on a DC-9 Series 30 airplane reduced the FAR Part 36 noise levels when 
compared to a C9A airplane (military version of DC-9 Series 30) with JT8D-9 
engines and hardwall nacelles by 8.2 FPNdB during takeoff with cutback and 
by 8.7 EPNdB during approach. The sideline noise levels were reduced by 
4.5 EPNdB compared to the October 1974 baseline airplane. 

The use of Refan engines on the DC-9 Series 30 reduced the 90 EPNdB 
comnunity noise contours by 40 percent for takeoff with and without cutback 
for the maximum-gross-weight airplane, 19 percent for takeoff with cutback 
for a typical -mission airplane, and 34 percent for takeoff without cutback 
for a typical -mission airplane. 

The 95 EPNdB community noise contours were reduced by 50 percent for 
takeoff without cutback and 30 percent for takeoff with cutback for both 
the maximum-gross-weight and typical^nission airplanes. The two segment 
approach provided very little reduction in contour area for either the 90 or 
the 95 EPNdB contours. 

Methodology was developed to separate noise source levels, spectra and 
directivity based on ground static test and flyover noise data and to predict 
its flyover-noise levels based on ground static test data. 

To further reduce OC-9 Refan flyover noise levels on approach at about 
244 m (800 ft) height would require reducing jet, core, fan exhaust and fan 
inlet noise. Each source had peak noise values within a range of j;. 1.5 PNdB. 

OC-9 noise levels on takeoff, at about 305 m (1000 ft) altitude where 
the source noise analysis was made, are dominated by jet noise with core 
and turbomachinery noise 8 to 10 PNdB below jet noise. 
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APPENDIX A 


Data Acquisition Validity 


The flyover-noise measurement runs attempted for the DC-9 Sefan flight 
test program are listed In table 1. The exact space positioning of all 
microphones Is listed In table A-1. Noise data were recorded for all runs. 
However, only the data Indicated as valid In table A-2 were reduced and used 
In this report. 

All microphone data for Runs 1 through 3, 26, 63, and 64 were not 
analyzed because of missing MALT space positioning data. The presence of 
military Jet and other air traffic noise during Runs 14, 45, 68, 89, 81, 88, 
and 89 made the noise measurements from these runs Invalid. Runs 58, 71, 76, 
and 93 were aborted due to incorrect test conditions. In addition, certain 
Individual microphone data were affected by system noise or signal dr(^ outs. 
Therefore, none of these data were used In the analyses reported in Sections 4 
and 5. 

The acoustic data from the microphone located 1677 m (5,503 ft) to the 
sideline were severely limited by the levels of ambient and microphone system 
noise, the system noise consisting of extraneous high frequency signals. 
Wherever possible, the extraneous high frequency content was eliminated, and 
care was taken to use the lowest possible levels of valid mnblent noise for 
each run. However, the only acoustic data used from this location were for 
the higher power setting higher altitude runs. 

The amount of invalid flyover-noise data from the test program was 
anticipated, and a considerable amount of useful Information was obtained. 
Consequently, the objective of the test was well satisfied. 
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TABLE A-1 

DC-9 REFAN FLYOVER NOISE TESTING MICROPHONE LOCATION COORDINATES 



MICROPHONE LOCATION COORDINATES* 

MEASUREMENT LOCATION 

X 

FEET (METERS) 

Y 

FEET (METERS) 

Z 

FEET (METERS) 

C4 

”2802 

(-854.0) 

-16 (-4.9) 

-7 

(-2.1) 

C6 

-7301 i 

-2226.2) 

0 (0) 

-81 (. 

-24.7) 

C6 IMIC 2F) FLUSH 

-7291 ( 

-2222.3) 

0 (0) 

-85 ( 

-26.9) 

C6IMIC 2P) 10 METERS 

-7336 1 

-2236.0) 

-35 (-10.7) 

-55 ( 

-16.8) 

C6(MIC 3P) 10 METERS 

-7101 ( 

-2164,4) 

0 (0) 

-58 ( 

-17.7) 

CIO 

22 

(6.7) 

198 (60.4) 

-1 

(-0.3) 

CIO <MIC7F1 FLUSH 

32 

(6.71 

198 (60.4) 

-5 

(-1.5) 

CIO (MIC 4PI 10 METERS 

-28 

(-8.5) 

178 (54.31 

25 

(7.621 

C10(MIC5PJ 10 METERS 

172 

(52.4) 

178 (54,31 

25 

(7.62) 

C11 

2805 

(855.0) 

185 (56.4) 

2 

(0.6) 

SO 

4090 

(1243.6) 

-1457(-444.1) 

7 

(2.1) 

S16 

538 

(164.0) 

-1461 (-445.3) 

4 

(L2) 

S16(MIC 7F) FLUSH 

538 

(164.0) 

-1471 (-448.4) 

0 

(0) 

SIS 

-3042 

(-927.2) 

-1467(-447.1) 

0 

(0) 

S19 

3444 

(1050.0) 

-14491-441.7) 

10 

(3.1) 

$20 

555 

(169.2) 

1464 (446.2) 

-9 

(-2.7) 

3N 

-41 

(-12.5) 

2639 (804.4) 

-37 ( 

-11.3) 

6N 

3558 

{1064.5} 

5503(1677.3) 

-7 

(-2.1) 


RELATIVE TO fi AT WEST END OF VUMA RUNWAY 21R 










TABLE A-2 

MATRIX OF FLYOVER NOISE TESTS 
29 AND 31 JANUARY AND 1, 2, 3, AND 5 FEBRUARY 1975 


FLIGHT CONDITIONS 

TAKEOFF ITHRUST/ENG “ 1 

■= 1 

TAKEOFF {THRUS'/ENG = 

WITH 

CUTBACK 

TAKEOFF (THRUST/.-NG «= 1 

CORRECTION = i 


TAKEOFF 

WITH 

CUTBACK 


(THRUST/ENG 

(THRUSTyENG 


TAKEOFF (THRUST/ENG 
CORRECTION 


TAKEOFF 

WITH 

CUTBACK 


(THRUST/ENG = 


CUTBACK (THRUST/ENG 
CORRECTION 


APPROACH (THRUST /ENG 

CORRECTION 

50-D EGFLAP (THRU ST/E NG 
APPROACH 


approach (THRUST/ENG 

CORRECTION 


APPROACH (THRUST/ENG 
CORRECTION 


35-DEG FLAP (THRUST/ENG 
APPROACH 


approach (THRUST/ENG 
CORRECTION 


13.600 LB) 
13,500 LB) 

9.500 LB) 

9.500 LB) 

13,500 LB) 
13,500 LB) 
13,500 LB) 
9,500 LB) 
9,500 LB) 

13,500 LB) 
13,500 LB) 
9,500 LB) 
9,500 LB) 
9,500 LB) 
9,500 LB) 
9,500 LB) 
9.50C LB) 
9,500 LB) 

9.500 LB) 

6.900 LB) 

5.000 LB) 

5.500 LB) 

5.100 LB) 

5.300 LB) 
5,600 LB) 

5.200 LB) 

5.600 LB) 
4,700 LB) 

4.500 LB) 

4.300 LB) 

3.400 LB) 

3.200 LB) 

2.800 LB) 

6.500 LB) 

6.900 LB) 

6.100 LB) 
3,200 LB) 

4.600 LB) 

3.800 LB) 
3,800 LB) 
3,800 LB) 
3,800 LB) 

4.000 LB) 

4.100 LB) 

5.400 LB) 

3.100 LB) 


C4 

C6 


1 


1 


1 

1 


1 


1 


1 


1 

1 

1 

1 


1 

1 

1 

1 

4 

1,2P,3P 

4 

1,2P,3P 

4 

1 

4 

1 

4 

1 

4 

1 

4 

1 

4 

1 

4 

1 

4 

1 

4 

1 

4 * 

1 

4 

1 

4 

1 

NP 

NP 

2 

1 

2 1 

1 

2 

1 

2 

NP 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 


MICROPHONE LOCATIONS 

CIO Cit so I S16 S18 St9 S20 3N 6N 



10 NP 
10 

10 11 
10 11 
NP 11 
ia NP 
10 11 
10 11 































TABLE A-2 (CONTINUED) 

MATRIX OF FLYOVER NOISE TESTS 
29 AND 31 JANUARY AND 1, 2 , 3 AND 5 FEBRUARY 1975 


FLIGHT CONDITIONS 


RUN, 
NO. C4 


MICROPHONE LOCATIONS 


TAKEOFF 

(THRUST /ENG = 13.700 LBI 

53 

CORRECTION 

= 13,700 LBI 

54 


= 13700 LBI 

55 


= 12,700 LB) 

56 


= 12,700 LB) 

57 


= 11700 LBI 

59 


= 11,700 LB) 

GO 


= 10,700 LBI 

61 


» 10,700 LB) 

62 


= 13,300 LB) 

65 


= 13.500 LB} 

66 


- 13,500 LB) 

67 


° 13,500 LB) 

69 


= 9,500 LB) 

70 


~ 8,000 LB) 

72 


= 9,500 LB) 

73 


= 8,000 LBI 

74 


= 13,500 LB) 

75 


= 8,000 LBI 

77 


= 8,000 LBI 

78 

TAKEOFF 

(THRUST/ENG = 7,000 LB) 

79 

CORRECTION 

= 7,000 LB) 

82 


= 7.000 LBI 

83 


= 13,500 LB) 

84 

400.FT 

(THBUST/ENG “ 13,500 LB) 

85 

LEVEL 1 

= 13,500 LB) 

86 

FLIGHT 

= 9,500 LB) 

87 


= 9,500 LB) 

90 


- 9,500 LB) 

91 

APPROACH 

(THRUST/ENG = 6,000 LB) 

95 

SURVEY 

- 6,000 LB) 

96 


= 6,400 LBI 

97 


= 5,400 LB) 

98 

50-DEG 

ITHRUST/ENG = 3,900 LB) 

100 

FLAP 

- 3,500 LB) 

101 

S.&^DEG 

- 3,100 LBI 

102 

APPROACH 

= 2,900 LB) 

103 


= 3,100 LBI 

104 


= 3,100 LB) 

106 

5.5DEG 

(THRUST/ENG = 3,200 LB! 

106 

APPROACH 

= 2,000 LB) 

107 

CORRECTION 

= 3,200 LB) 

108 


= 2.00U LB) 

109 


= 1,500 LBI 

no 


= 1,500 LB) 

111 


= 2,000 LB) 

112 





CIO C11 


6 

6 I 
6 
6 
6 
6 
B 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6, 5P 


6 

6 

6 

6, 5P 


6 

6 

6 

6 

6 


6, 5P 
6 
6 
6 


6. 4P. 5P 
G. 4P. 5P 
6 
6 
6 
6 


6 

6 

6 

6 

6 

6 

6 


S16 S18 S19 S20 3N 6N 


I 11 
10 11 



10 11 
10 11 
10 11 
10 11 


10 11 
10 11 
10 11 
10 11 
10 11 
10 11 
10 11 
10 11 


10 11 
10 11 
10 11 
10 NP 


10 NP 
10 11 
10 NP 
10 11 
10 11 


NP 11 
10 11 
10 11 
10 11 


10 11 
10 

NP 11 
10 11 
11 

NP 11 


10 11 
10 11 
10 11 
10 11 
10 11 
10 NP 
10 NP 


NOTES; 1, NP * NOT PROCESSED,! = INVALID DATA 

2 , FOR EACH RUN THE NUM6ERS BENEATH EACH M ICROPHONE LOCATION ARE MICROPHONE NUMBERS AND 
INDICATE A PROCESSED RECORDING. 




























































APPENDIX B 

Test Site Meteorological Data 


The dry -bulb temperature t relative humidity, and wind speed and direction 
weather conditions were recor^d at ground level (10 meters) during the 
flyover-noise testing. Upper-air soundings of these conditions, plus air 
turbulence, were obtained by Meteorology Research, Inc. with the following 
techniques: 

1. Temperature, relative humidity, and air turbulence were obtained from 
continuous recordings from an Instrumented Cessna 180 light aircraft 

2. Wind speed and direction were obtained from theodolite tracking of 
weather balloons. 

The test day surface and sound path weather conditions are summarized 
as follows: 

Table 6-1 Mobile Atmospheric Recording Tower Weather Data 

Figure B-1 Surface Weather History, Yuma Test Site 

Figure B-2 Sound-Path Vteather During Flyover-Noise Tests 
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FLIGHT 20 (2-1-75) FLIGHT 19 (1-31-751 FLIGHT 16 (1-29-76) FLIGHT 15 

(1-29-75) 


TABLE B-1 

MOBILE ATMOSPHERIC RECORDING TOWER WEATHER DATA 
33-FOOT (10-METER) HEIGHT 


































TABLE (CONTINUED) 

MOBILE ATMOSPHERIC RECORDING TOWER WEATHER DATA 
33>FOOT (IO METER) HEIGHT 


TIME OF 
DAY 


RELATIVE 

HUMIDITY 


ABSOLUTE 

HUMIDITY 

|GM/nn^) 


1 WIND T 

DIR 

(DEGI 

VEL 

(MPH) 

20 

5 

45 

4 

350 

5 

40 

5 

20 

7 

40 

6 

20 

7 

30 

6 

25 

7 

190 

5 

175 

4 

165 

3 

185 ■ 

2 

205 1 

4 

75 ' 

3 

65 

5 

100 1 

4 

170 

4 

130 

5 

145 

4 

140 

3 

155 ' 

6 

155 

1 

4 


STATION 

PRESS 

IIN.-HGI 


N/A = NOT AVAILABLE 


DIRECTION) OEG} 


sO 

00 
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FIGURE B-1. SURFACE WEATHER HISTORY YUMA TEST SITE 
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FIGURE B-1. SURFACE WEATHER HISTORY YUMA TEST SITE (CONTINUEDI 
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) FIGURE B-2.3. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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FIGURE B-2.4. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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i FIGURE B-2.7. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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FIGURE B-2.9. SOU ND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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FIGURE B-2.10, SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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FIGURE B-2.11. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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FIGURE 8*2.12. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONTJ 
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FIGURE B-2.13, SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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FIGURE B-2.15. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONTI 
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FIGURE 8-2.21.1 SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT)' 
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FIGURE B-2.23. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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• FIGURE B-2.24, SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS ICONT) 
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: FIGURE 8-ZaS. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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FIGURE B-2.30. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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’ FIGURE B-2.33. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS <CONT) 
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FIGL'RE B-2.35. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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FIGURE B-2.37. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS <CONT) 
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FIGURE B-2.38. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONTi 
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FIGURE R-2.40. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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FIGURE B-2,42. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS <CONT) 



HEIGHT ABOVE GROUND 100 FT 




HEIGHT ABOVE GROUND, 100 FT 




AIRPLANE MODEL 
DATA SOURCE 


DC-9-31 


REG. NO.. 


N54638 


METEOROLOGY RESEARCH INC. 


MEASUREMENT TIMES ( PST j; TEMP/RH 1509 


TEST SITE. 
DATE . 
WIND. 


YUMA, ARIZONA 
FEBRUARY 3, 19 75 
1530 





Wind direction is heading from 
which wind is blowing referenced 
to magnetic North. 


(t) 





160 
200 

WIND DIRECTION. DEG 
A 0-1^9 O 180-359 














J 


180 


FIGURE B-2.44. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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■ FIGURE B-2.45. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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FIGURE B-^52. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT) 
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APPENDIX C 


I 


Sunmarles of Acoustic and Aircraft Operational Data 


The printed output data from the computer program analyses of the 
measured acoustic and aircraft operation parameters are summarized and 
presented in tables C-1 through C-7. 


Table C-1 is a sunmary of the measured aircraft operation parameters used 
in analyzing the flyover-noise data. The data are presented as follows: 


Table C-1.1 
Table C-1. 2 
Table C-1. 3 
Table C-1. 4 

Table C-1. 5 


DC-9 Refan Performance Summaries - Sideline 

DC-9 Refan Performance Summaries - Takeoff 

DC-9 Refan Performance Summaries - Takeoff with Cutback 

DC-9 Refan Performance Summaries - Landing Approach, 

50 Degree Flaps 

DC-9 Refan Performance Summaries - Landing Approach, 

35 Degree Flaps 


Table C-2 presents computer program f lyover-npise test condition summaries 
for the test runs used to determine the FAR Part 36 reference sideline noise 
level (Runs 11. 12. 16. 17. 18, and 19). 


Table C-3 presents computer program flyover-noise test condition summaries 
for the test runs used to determine the FAR Part 36 reference takeoff noise 
level (Runs 9. 10, 13, 53, 54, and 55). 

Table C-4 presents computer program flyover-noise test condition summaries 
for the test runs used to determine the FAR Part 36 reference takeoff with 
cutback noise level (Runs 11, 12, 16, 17, 18, and 19). 

Table C-5 presents computer program flyover-noise test condition summaries 
for the test runs used to determine the FAR Part 36 reference landing approach 

with 50 degree flap setting noise level (Runs 27 through 32). 

Table C-6 presents computer program flyover-noise test condition summaries 
for the test runs used to determine the FAR Part 36 reference landing approach 

with 35 degree flap setting noise level (Runs 42, 43, 44, 46, 48, 49, and 50), 

Table C-7 presents a representative computer program flyover-noise 
analysis for each of the FAR Part 36 reference noise level determinations. 

These outputs provide listings of the aircraft, weather, and test site 
parameters used in each analysis. Also shown in table C-7.1 (as an example) 
are the following: 

1. 1/3-octave band SPL's at 0.5 second intervals 


2. 1/ 3-octave band center frequency of tone correction adjustment 


page blank 
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3. Time history of overall SPL's at 0.5 second intervals 

4. Time history of A-weighted sound levels at 0.5 second intervals 

5. Time history of PML values at 0.5 second intervals 

6. Time history of PNLT values at 0.5 second intervals 

7. Time history of acoustic range for noise levels at 0.5 second 

intervals (sound path distance) 

8. Time history of optical range for noise levels at 0.5 second 
intervals (slant range of aircraft at time flyover-noise reached 
microphone) 


9. Noise levels at time of PNLTM. 




I I II J I J I I j.jj|nm| 


TABLE C-1.1 

OC-9 REFAN FERFORIHANCE SUMAAARIES - SIDEUNE 



•^nr>CL OC-9-3X » 

ITI:M / CASF 

FLIGHT NIJMB=P 
OUM 

MTCPnoH'1N«= LH^ATinN 
Mirpoi»HnNE NUMB'R 


nPOSS WEIGHT 


(1000 LPS) 


to 

O' 


clap 4MGLP (OFGJ 

CAL<*»|L4tpo 

ATPCPAFT pftTH SOEPO (KNOTS) 
airplane height (FEFT) 

AV=. MFASURFn FN (LBS) 

AV=. MCAS OFFeRREO CN (LBS) 

AVE. EXIT POCS<;i|9 E (PSIA) 
AVE. INLET PRFSS'IRE (pSIA) 
aVF. EXHAUST TEMP (DEG F) 

PITCH attitude (DFG) 

POLL attitude (DFG) 

INBOAPD FLAP Pn$. (PH) (DEG) 
INBOARD flap pOS.(LH) (DEG) 
TOTAL ATP tcmp, (DFG D 

POFSSIJOF ALTITijoe (FEET) 

MFAS AIPSPEED (PILOTS) (KN) 
MEASUREO MACH NUMBER 
CENTER OF gravity ((MAC) 

4V*=. ENGINE FAN SPEEf? (RPMJ 
AVe. engine rOPp SPEED (RPM| 

heading (oEG) 

AVE. EAN INL'^T TEMP. (DPG P) 

CORP. PPESSIJPE altitude (ft) 
rnPOECTFO AIRSPEED (KNOTS) 
COPRECTFO MACH NUMBER 
ambient PRESSUOF (PSIA) 

AMPIPNT TCMPFPATIJPF fOFG P) 
AVF FAN OUr.T PPPS5 URF (PSIA) 
AVE fan duet tfmp. (OEG R) 
AVF CORR ENG FAN SPEED (PPM) 
AVP DUCT EXIT VFL. (FT/SEC) 
AVE EXIT AIRFLOW (LB/SEC) 
AVE CORF ATPFLOW (LB/SEf) 
AVE inlet ELOW rate (LB/SFC) 
AVF N(D 27 LF ExH. ARFA (SO FT) 
PRODUCTION FPR 


• 741 

REGISTRATION 

NO. N54638 TEST DATE 

1 

2 

3 

4 

5 

6 

16 

16 

16 

16 

16 

16 

ll 

11 

12 

12 

15 

16 

16 

20 

20 

1 f. 

16 

20 

9 

10 

10 

9 

9 

10 

106 

106 

105 

105 

100 

100 

U02.1 

UP2.1 

UP2.1 

UP2.1 

UP2.1 

UP2.1 

1.731 

1.731 

1.724 

1.726 

1.729 

1.732 

176.1 

176. 1 

176.5 

176.3 

175.0 

175.0 

940. 

951. 

976. 

966. 

958. 

968. 

12934. 

.12934. 

12775, 

12836. 

12895. 

12889. 

13521. 

13521. 

13404, 

13420. 

13485. 

13503. 

25, 594 

75.594 

25. 406 

25,459 

25.539 

25,484 

0.3 

0*3 

3.0 

0.0 

D.O 

0.0 


495.3 
20.57 
- 3. 45 

0.0 

0.0 

12.50 

122B.O 

175.4 
O.D 

20.2 

86.6 

91,3 

0.0 

12.5 


495.3 
20.57 
-0.45 

0.0 

0.0 

12.53 

1228.0 

175.4 

0.0 

20.2 

86.6 

91.3 

0.0 

12.5 


492.9 

19.51 

- 1.88 

0.0 

0.0 

12.38 

1326.0 

175.6 

0.0 

20.5 

86.3 
91.1 

0.0 

12.4 


492.9 

19.51 

-1.56 

0.0 

0.0 

12.62 

1228.0 

175.1 

0.0 

20.5 
86.3 
91.1 

0.0 

12.6 


494.1 

18.81 

-2.23 

0,0 

0.0 

12.50 

1232.0 

173,8 

0.0 

20.4 
86,3 
91.1 

0.0 

12.5 


494.8 

19.25 

-1.92 

0.0 

0.0 

12.38 

1284.0 

174.0 

0.0 

20.4 

86.4 
91,1 

0.0 

12.4 


1224. 

1224. 

1325. 

1726. 

1232. 

1283. 

175,7 

175.7 

175.9 

175.2 

174.2 

174.3 

0.271 

0.271 

0,272 

0.271 

0.269 

0.270 

14.058 

14.058 

14. 006 

14.056 

14.053 

14.027 

506.7 

506.7 

506.5 

506.9 

506.8 

506,7 

23.152 

23.15? 

23,010 

23,074 

23.086 

23.048 

611.4 

611,4 

610.6 

610.9 

611.1 

611.0 

7475.8 

7475.8 

7451.4 

7446.9 

7462.8 

7465.8 

496.5 

496.5 

491.7 

491.2 

492,4 

492.6 

328.3 

326.3 

326.9 

377.7 

327.7 

327.2 

153. 1 

153.1 

151.9 

1§2.2 

152.5 

152.4 

481.4 

481.4 

478.8 

479.9 

480.2 

479.6 

8.291 

8.291 

8.291 

8.291 

8.291 

8.291 

1.729 

1.729 

1.772 

1.721 

1.726 

1.726 
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TABLE 01.1 (CONTINUED) 

D09 REFAN PERFORMANCE SUMMARIES - SIDELINE 


«nncL oc-9-31 


FUSELACF NO. 741 


RFGtSTRATION NO. N54638 


TEST DATE 1-29-73 


FLffXHT NIJMRCP 
OUN NUMBFO 
MTCPOPH0NF LO'*ATTf 
MICROeHONF NUMBER 


GRflcS WPT';H'^ 

FI AP an(;le 

rAtrui »,TFD Fpp 

ATPrpAST OATH <;p 

AIROLANE HETOH"^ 
AVP, MCAS'lR'^n FM 
AVE. MFAS RFFFPPEn 


AVF. EVTT ORFSSMPC 
AVE. INLET PPeS<;'J 
AVe. EXHAUST TFHP 
PI*rrH attitijop 

POLL ATTfrijoF 
INEHAPO CLAP Pn«. 

INBOARO FLA® POS. 

Tn"^AL AT® TCMp, 
noPSSUPE AlTTTinE fpcE*^) 

MCA<; AIRSPEEO (PILOT?:) fKN) 
«FASU®Er) MACH NUMBER 
f.FMTcp 0C OPAVTTY ((MAC) 

AVE. ENOTN= FAN SPEPP (OPM) 

AVF. =NnTNE CPPE S®FFO (PPM) 

HEADIN'; fOEG) 

AVF, FAN INLET ’•CMP. (PFG ») 


B 

7 

8 

9 

10 

11 

12 


16 

16 

16 

16 

16 

16 


17 

17 

18 

18 

19 

19 

N 

16 

20 

16 

20 

16 

20 


9 

10 

9 

10 

9 

13 

( 1000 LBS) 

99 

99 

98 

98 

97 

97 

(OFG) 

UP2.1 

UP2.1 

IJP2.1 

UP2.1 

lfPl,9 

1JP1.9 


1.730 

1.730 

1.737 

1,736 

1.747 

1.748 

n (KNOTF) 

1T3.6 

174.0 

173.5 

173.5- 

173.4 

173.6 

(FFCT) 

912. 

922. 

872. 

882. 

814. 

827. 

f LBS) 

12938. 

12900. 

13015. 

13705, 

132;35. 

> 3234 • 

1 fn (L8S) 

13506. 

13490. 

13586, 

13589. 

13736. 

l.;762. 

(PFTA) 

25.559 

25.588 

25.695 

25.650 

25.895 

25.886 

= IPSTA) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

(OFG F) 

495.4 

495.4 

496.0 

496.6 

499.0 

500.3 

(DEG) 

19.34 

19.51 

20.92 

23.92 

19.86 

20,34 

(OFG) 

-0.13 

-0.13 

-1.52 

-1.16 

-2,63 

-1.20 

RH) (DEG) 

0.0 

0.0 

0.0 

n.o 

0.0 

0.0 

LH) (DFf;) 

0.0 

0.0 

0.0 

3.0 

3.3 

0. 3 

(DFG rj 

12.50 

12.50 

12.62 

12.50 

12.86 

12.62 


roRp. PRESSUPF alttt 
rnpocrTFD AIPSPEFn 
CopoeriFD math NUMBE 
AMBTFNT PRESSl|pF 
AMPTCNT TFNPPPATURF 
AVF FAN DUE'*' PPFFSUP 
FAN DljrT TFMP. 
COOR FNG FAN FOF 
DUCT EXIT VFL. 
FXIT AIRFLOW 
CORE airflow 

INLET c|_nw ®ATF 
N077LE EXH, ARFA 


AVE 

AVF 

AVF 

AVF 

AVE 

AVF 

AVF 


produttipm fpp 




1185.0 

173.5 

0.0 

20.2 

86.5 

91.2 

0.0 

12.5 


1234.0 

173.9 

0.0 

20.2 

86.5 

91.2 

0,0 

12.5 


1187.0 

173.9 

0.0 

20.1 

86.8 

91.4 

0.0 

12.6 


1212.0 
174. 7 
0.0 
20.1 
86.8 

91.4 

0.0 

12.5 


1086.0 

173.4 

0.0 

19.9 

87.3 

91.6 

0.0 

12.9 


1141.0 

173.8 

0.0 

19.9 

87.3 

91.6 

0.0 

12.6 


(IDF (FT) 

1184. 

1233. 

1183. 

1212- 

1086. 

1141. 

(KNOTP ) 

174.0 

174.2 

174.2 

174.4 

173.8 

173.8 

o 

0,269 

0.269 

0.269 

0,269 

0.268 

0.268 

(PSIA) 

14.078 

14.053 

14.078 

14.364 

14.128 

14,100 

(DFG P) 

506.9 

506.8 

507.1 

506.8 

507.5 

507.2 

E (PSIA) 

23.136 

23.092 

23.176 

23.165 

23.324 

23.298 

(DEG D) 

611,2 

611.1 

611.7 

611,6 

612.9 

612.6 

FD (OPM) 

7473.6 

7475,8 

7495.8 

7497.4 

7533,7 

7536.1 

(FT/5FC ) 

492.7 

492.8 

494.4 

494.6 

497,7 

498.0 

(LB/SFC) 

328.3 

327.9 

328.7 

328,5 

330.1 

329.6 

(LB/SFr) 

153.1 

152.9 

153.7 

153.6 

155.3 

155.1 

(LB/SFC) 

481.4 

480.8 

482.4 

482.1 

485,3 

484,7 

(S'! FT) 

8.291 

8.291 

8.291 

8.291 

6.291 

8,291 


1.727 

1.729 

1.734 

1.734 

1.744 

1.744 


•L i". -i ■ , 
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TABLE C-1^ 

OC-g REFAN PERFORMANCE SUMMARIES - TAKEOFF 


MODEL DC-9-31 

FUSELAGE NO 

. 741 

REGISTRATION 

NO. N54638 

TEST 

DATE 2 

ITEM t CASE 


1 

2 

3 




FLIGHT NUMBER 


21 

21 

21 

16 

16 

16 

RUN NUMBER 


53 

54 

55 

13 

9 

10 

MICROPHONE LOCATION 


C6 

C6 

C6 

C6 

C6 

C6 

MICROPHONE NUMBER 


1 

1 

1 

1 

I 

1 

GROSS WEIGHT (1000 LBS) 

109 

107 

106 

104 

109 

106 

FLAP ANGLE 

(DEG) 

UPl.7 

UP2.0 

UP2.1 

UP2.1 

UP2.1 

UP2.1 

CALCULATED EPR 


1.745 

1.737 

1.735 

1.758 

1.749 

1.757 

AIRCRAFT PATH SPEED 

(KNOTS) 

181.3 

179.8 

179.4 

177.1 

179 .6 

178.3 

AIRPLANE HEIGHT 

(FEET) 

2062. 

2117. 

2208. 

2382. 

2316. 

2428. 

AVE. MEASURED FN 

(LBS) 

12724. 

12666. 

12543. 

12517. 

12484. 

12538. 

AVE. MEAS REFERRED 

FN (LBS) 

13782. 

13661. 

13631. 

13859. 

13750. 

13876. 


AVE. EXIT PRESSURE IPSIA) 
AVE. INLET PRESSURE IPSIA} 
AVE. EXHAUST TEMP (DEG FI 

PITCH ATTITUDE IDEG) 

ROLL ATTITUDE (DEG I 

INBOARD FLAP POS.IRH) CDE6I 
INBOARD FLAP POS.(LH) (DEG) 
TOTAL AIR TEMP. (DEG Cl 

PRESSURE ALTITUDE (FEET) 

HEAS AIRSPEED (PILOTS) (KN) 
MEASURED MACH NUMBER 
CENTER OF GRAVITY ((MAC) 
AVE. ENGINE FAN SPEED (RPM) 
AVE. ENGINE CORE SPEED (RPM) 
HEADING (DEG) 

AVE. FAN INLET TEMP. (DEG R) 


CORR. PRESSURE ALTITUDE (FT) 
CORRECTED AIRSPEED (KNOTS) 
CORRECTED MACH NUMBER 
AMBIENT PRESSURE (PSIA) 

AMBIENT TEMPERATURE (DEG R) 
AVE FAN DUCT PRESSURE (PSIA) 
AVE FAN DUCT TEMP. (DEG R) 
AVE CORR ENG FAN SPEED (RPM) 
AVE DUCT EXIT VEL. (FT/SEC) 
AVE EXIT AIRFLOW (LB/SEC) 
AVE CORE AIRFLOW (LB/SEC) 
AVE INLET FLOW RATE (LB/SEC) 
AVE NOZZLE IxH. AREA (SQ FT) 


PRODUCTION 


24. 946 

24.919 

24.689 

0.0 

0.0 

0.0 

503>3 

500.9 

499.7 

18.63 

20.21 

19.60 

0.0 

-0.85 

-2.06 

0.0 

0.0 

0.0 

2.10 

2.10 

2.10 

12.98 

lls21 

12.86 

2195.0 

2075.0 

2290.0 

175.4 

173.8 

172.5 

0.0 

0.0 

0.0 

19.6 

19.6 

19.9 

87.6 

87.1 

87.0 

92.1 

91.8 

91.8 

0.0 

0.0 

0.0 

13.0 

13.2 

12.9 

2192. 

2077. 

2284. 

175.7 

173.9 

172.7 

0.276 

0.273 

0.272 

13.568 

13.626 

13.523 

507.2 

507.9 

507.3 

22.571 

22.552 

22.358 

613.8 

613.7 

612.9 

7563.1 

7511.8 

7510.0 

499.4 

497.0 

497.6 

3IB.5 

318.5 

316.2 

150.3 

149.2 

148.1 

468.8 

467.8 

464.3 

8.291 

8.291 

8.291 

1.742 

1.734 

1.735 


24.646 

0.0 

500.3 

20.21 

-2.45 

0.0 

0.0 

9.76 

2791.0 

176.8 

0.0 

20.6 

87.6 

91.8 

0.0 

9.8 


24.589 

0.0 

495.3 
18.63 
-0.36 

0.0 

0.0 

9.63 

2649.0 

175.3 

0.0 

19.7 
87.3 

91.7 
0.0 
9.6 


2791. 

177.2 
0.282 

13.273 

501.3 
22.134 

607.1 
7607.4 

498.0 

314.6 

149.2 
463.9 
8.291 
1.757 


2649. 

175.6 

0.278 

13.343 

501.3 
22.167 

606.4 
7570.0 

496.0 

315.4 
148.9 
464.3 
8.290 
1.747 


24.625 

0.0 

497.2 

18.98 

-0.8S 

0.0 

0.0 

9.39 

2764.0 

175.9 

0.0 

20.0 

87.5 

91.7 

0.0 

9.4 


2779. 

176.2 


0. 280 
13.279 


500.7 
22.144 

606.5 
7599.3 

498.2 

314.6 
149.1 

463.8 
8.290 
1.755 
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TABLE C-1.3 

DC-9 REFAN PERFORMANCE SUMMARIES - TAKEOFF WITH CUTBACK 



MO^'EL DC-9-31 FUSELAGE NO. 741 

REGISTRATION 

NO. N54636 TEST DATE 1-29-75 


ITEM / CASE 

1 

2 

3 

4 

5 

6 


FLIGHT NUMBER 

16 

16 

16 

16 

16 

16 


RUN NUMBER 

12 

ll 

16 

17 

18 

19 

f! 

MICROPHONE LOCATION 

C6 

C6 

C6 

C6 

C6 

C6 


MICROPHONE NUMBER 

1 

1 

1 

1 

1 

1 


GROSS HEIGHT 11000 LBSl 

105 

106 

100 

99 

98 

97 

p 

FLAP ANGLE <DE6I 

UP2.1 

UP2.1 

UP2.1 

UP2.1 

UP2.1 

UPI.8 


CALCULATED EPR 

1.466 

1.442 

1.446 

1,447 

1.442 

1.438 

f- 

1; 

AIRCRAFT PATH SPEED (KNOTS! 

175.3 

175.4 

174.4 

176.8 

175.0 

174.7 


AIRPLANE HEIGHT (FEET) 

2248. 

2322. 

2288. 

2163. 

2206. 

2175. 

! 

fh 

i 

AVE. MEASURED FN (LBS) 

8626. 

8241. 

8342. 

8349. 

8269. 

8214. 

AVE. MEAS REFERRED FN (LBS) 

9426. 

9026. 

9111. 

9080. 

9019. 

8949, 

1 : 

AVE. EXIT PRESSURE (PSIA) 

20.750 

20.316 

20.457 

20.593 

20.437 

20.421 

f. 

AVE. INLET PRESSURE (PSIA) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


AVE. EXHAUST TEMP (OSG F) 

430.5 

429.3 

425.5 

427.4 

424.9 

426.2 

S 

? 

PITCH ATTITUDE (DEG) 

14.68 

13.89 

13.18 

14.77 

13.98 

15.12 

r?' 

ROLL ATTITUDE (DEG) 

1.47 

-0.44 

0.11 

0.54 

1.74 

-2.50 

i? 

INBOARD FLAP POS.(RH) (DEG) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

h5 

INBOARD FLAP PQS.(LH) (DEG) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


TOTAL AIR TEMP. (DEG C) 

9.88 

9.63 

9.88 

10.36 

10.12 

10.48 


PRESSURE ALTITUDE (FEET) 

2439.0 

2500.0 

2426.0 

2306.0 

2387.0 

2354.0 


MEAS AIRSPEED (PILOTS) (KN) 

171.9 

169.4 

170.6 

173.3 

172.5 

172.1 


MEASURED MACH NUMBER 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


CENTER OF GRAVITY ( MAC) 

20.5 

20.2 

20.4 

20.2 

20.1 

19.9 


AVE. ENGINE FAN SPEED (RPM) 

75.6 

74.5 

74.8 

74.9 

74.6 

74.5 


AVE. ENGINE CORE SPEED (RPM) 

86.5 

86.6 

86.0 

66.1 

86.1 

86.1 


HEADING (DEG) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


AVE. FAN INLET TEMP. (DEG R) 

9.9 

9.6 

9.9 

10.4 

10.1 

10.5 


CORR. PRESSURE ALTITUDE (FT) 

2434. 

2495. 

2422. 

2304. 

2385. 

2353. 


CORRECTED AIRSPEED (KNOTS) 

172.1 

169.7 

170.9 

173.7 

172.8 

172.5 


CORRECTED MACH NUMBER 

0.272 

0.268 

0.270 

0.274 

0.273 

0.272 


AMBIENT PRESSURE (PSIA) 

13.449 

13.418 

13.455 

13.513 

13.473 

13.489 

' 

AMBIENT TEMPERATURE (DEG R) 
AVE FAN DUCT PRESSURE (PSIA) 

502.1 

20.063 

501.8 

19.757 

502.2 

19.884 

502.9 

19.974 

502,4 

19.884 

503.0 

19.858 


AVE FAN DUCT TEMP. (DEG R) 

586.2 

583.3 

584.4 

585.3 

584. 4 

584.5 


AVE CORR ENG FAN SPEED (RPM) 

6564.5 

6469.7 

6490.7 

6488.9 

6477.1 

6460.7 


AVE DUCT EXIT VEL. ( FT/SEC ) 

439.1 

427.6 

430.8 

431.0 

433.8 

432.7 


AVE EXIT AIRFLOW (LB/SEC) 

292.7 

288.1 

289.8 

291.2 

289.9 

289.3 


AVE CORE AIRFLOW (LB/SEC) 

119.8 

116.5 

117.5 

118.0 

117.3 

116.8 


AVE INLET FLOW RATE (LB/SEC) 

412.5 

404.6 

407,3 

409.3 

407.2 

406.2 


AVE NOZZLE EXH. AREA (SO FT) 

8.290 

6.290 

8.290 

8.290 

8.290 

8.290 


PRODUCTION EPR 

1.464 

1.441 

1.445 

1.445 

1.439 

1.438 

2>Uc»Vr-V^x2 

« t 
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TABLE 0*1.4 

DC*9 REFAN PERFORMANCE SUMMARIES - LANDING APPROACH. 50-DEGREE FLAPS 



MODEL OC-9-31 FUSELAGE NO, 
ITEM / CASF 


741 


REGISTRATION NO. NS4438 


TEST DATE l-Bl-75 


FLIGHT NUMBER 
RUN NUMBER 
MICROPHONE LOCATION 
MICROPHONE NUMBER 


GROSS WEIGHT 
FLAP ANGLE 
CALCULATED EPR 
AIRCRAFT path SPEED 
AIRPLANE HEIGHT 
4VR. MEASURED FN 
AVE, MEAS REFERRED =N 


(1000 LBSI 
(OEGI 


(KNOTS) 

(FFFT) 

UBS) 

(LRS) 


AVE. EXIT PRESSURE 
AVC, inlet PRESSURF 
AVE. EXHAUST TgMp 
PITCH ATTITUDE 
ROLL attitude 
INBOARD flap POS.(PH) 
INBOARD FLAP POS.(LH) 
TOTAL AIR tpmo. 
PRESSURE altitude 


measured MACH NUMBER 
CENTER OF GRAVITY 
AVE. engine fan SPEED 


HEADING 


rORR. PRESSURE ALTITUDE (FT) 
CORRECTED AIRSPEED (KNOTS) 
CORRECTED MACH NUMBER 
AMBIENT PRESSURE (RSIA) 

AMBIENT TEMOERATUPE (DEG R) 
AVE FAN DUCT PRESSURE (PSTA) 
FAN DUCT TFMO. (DEG R) 
CORR eng fan speed (RPM) 
DUCT FXIT VEL. (FT/SFC) 
EXIT AIRFLOW (LB/SEC) 
CORE airflow (LB/SEC) 
INLET FLOW RATE (LB/SFCj 


AVE 

AVE 

AVE 

AVE 

AVF 

AVE 

AV*= 


nozzle fxm. area (SO FTl 


PRODUCTION EPR 


19 

30 

10 

6 


94 

49.3 

1.238 

140.2 

369. 

5495. 

5558. 


2 

3 

4 

5 

6 

19 

19 

19 

19 

19 

27 

26 

29 

31 

32 

10 

10 

10 

10 

10 

6 

6 

6 

6 

6 

98 

96 

95 

93 

92 

49.3 

49.5 

49.7 

49.5 

49.5 

1.235 

1.213 

1.218 

1.220 

1.235 

135.9 

134,8 

125.3 

134.1 

137.1 

344. 

292. 

354. 

366. 

379. 

5451. 

5016. 

5170. 

5150. 

5451. 

5507. 

5059. 

5225. 

5209. 

5517. 


(PSIAl 

18.590 

18.558 

18.227 

18.205 

18.275 

18.517 

fPSTA 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3^.9 

IDFG F 

375.9 

374.1 

366.6 

367.8 

369.6 

(DFG 

1.41 

1.76 

1.41 

1.67 

1.41 

0.0 

(OEG 

-0.87 

-0.40 

-2.06 

-1.20 

-2.12 

-2.50 

(DEG 

-49.91 

-49.91 

-49.98 

-50.22 

-50.04 

-50.04 

(OEG 

-49.28 

-49.35 

-49.49 

-49.62 

-49.49 

-49.49 

(OEG Cl 

13.10 

12.74 

12.86 

12.62 

13.10 

13.33 

(FEET] 

292.0 

259.0 

214.0 

275.0 

291.9 

310.0 

) (KN) 141.3 

141.4 

136.8 

129.1 

136.1 

139.6 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

( MAC) 19.6 

20.5 

20.0 

19.8 

19.4 

19.3 

1 (RPM| 63.6 

63.3 

61.6 

61.8 

62.1 

63.3 

D (RPM) 81.1 

80.9 

80.1 

80.2 

80.3 

81.0 

(DEG) 0.0 

0.3 

0.3 

0.0 

0.0 

0.0 

(OEG P) 13.1 

12.7 

12.9 

12.6 

13.1 

13.3 


318. 

283. 

237. 

294. 

314. 

333. 

143.8 

143.4 

138.9 

130.5 

138.5 

142.0 

0.219 

0.218 

0.211 

0.198 

0.211 

0.216 

14.528 

14.546 

14, 570 

14.540 

14.530 

14.520 

510.4 

509,8 

510.3 

510.5 

510.7 

510.9 

18.777 

18.762 

18.459 

18.429 

18.497 

18.719 

565.8 

564.7 

561.7 

562.0 

563.1 

565.9 

5487.8 

5463.1 

5317.4 

5338.5 

5358.3 

5463.9 

347.6 

344.1 

336.2 

332.7 

337.3 

346.6 

251.3 

250.5 

242.4 

241.5 

243.7 

249.5 

94.0 

93.6 

90.0 

90.2 

90.7 

93.3 

345.4 

344.0 

332.5 

331.7 

334.5 

342.8 

8.290 

8.290 

8.290 

8.290 

8.290 

8.290 

1.233 

1.231 

1.207 

1.214 

1.214 

1.229 
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TABLE C-1.S 

DC-9 REFAN PERFORMANCE SUMMARIES - LANDING APPROACH, 3S-DEGREE FLAPS 


NOOEt OC-9-31 FUSELAGE NO. 

ITEM / CASE 

FLIGHT NUMBER 
RUN NUMBER 
MICROPHONE LOCATION 
MICROPHONE NUMBER 


flOOO LBSI 
(OEGl 


GROSS HEIGHT 
FLAP ANGLE 
CALCULATED EPR 
AIRCRAFT PATH SPEED (KNOTS! 
AIRPLANE HEIGHT (FEET! 

AVE. MEASURED FN (LBSI 

AVE. MEAS REFERRED FN (LBS! 

AVE. EXIT PRESSURE 
AVE. INLET PRESSURE 
AVE. EXHAUST TEMP ( 

PITCH ATTITUDE 

iSboard^Jlap^pos . ( RH! 

INBOARD FLAP POS.(LHI 
TOTAL AIR TEMP. ( 

PRESSURE ALTITUDE 
MEAS AIRSPEED (PILOTS) 
MEASURED MACH NUMBER 
CENTER OF GRAVITY 
AVE. ENGINE FAN SPEED 
AVE. ENGINE CORE SPEED 
HEADING 

AVE. FAN INLET TEMP. ( 


741 

REGISTRATION 

NO. N5463B TEST DATE 

2-01-75 

1 

2 

3 

4 

5 

6 

7 

20 

2<) 

20 

20 

20 

20 

20 

44 

46 

49 

43 

48 

42 

50 

10 

10 

10 

10 

10 

10 

10 

6 

6 

6 

6 

6 

6 

6 

102 

100 

96 

103 

98 

104 

95 

34.7 

34.7 

34.1 

34.6 

34.7 

34.9 

33.7 

1.153 

1.152 

1.164 

1.193 

1.151 

1.125 

1.166 

137.5 

137.8 

138.8 

15C.8 

135.1 

131.5 

142.5 

363. 

377. 

368. 

368. 

356. 

356. 

387. 

3736. 

3722. 

3963. 

4567. 

3729. 

3181. 

4001. 

3764. 

3753. 

3994. 

4604. 

3756. 

3205. 

4038. 


(PSIA) 

17.425 

17.394 

17.561 

18.109 

17.361 

16.934 

17.616 

(PSIA) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

DEG F) 

345.8 

345.2 

352.1 

362.1 

351.5 

333.9 

352.1 

(DEG) 

2.81 

2.46 

1.76 

1.58 

3.69 

5.19 

2.37 

(DEG) 

0.16 

0.19 

-1.52 

0.19 

0.47 

0.0 

0.42 

(DEG) 

-34,92 

-34.92 

-34.41 

-34.92 

-34.78 

-35.37 

-34.07 

(DEG) 

-34.66 

-34.66 

-34.08 

-34.58 

-34.66 

-34.91 

-33.74 

OEG Cl 

14.29 

14.40 

15.36 

14.52 

14.88 

13. BL 

15.36 

(FEET! 

184.0 

205.0 

199.0 

197.0 

187.0 

191.0 

232.0 

(KN) 

145.5 

145.1 

144.3 

156.3 

141.3 

137.6 

149.1 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

( (MAC) 

20.9 

20.3 

19.7 

21.0 

19.9 

20.8 

19.6 

(RPM) 

56.4 

56.3 

57.6 

60.6 

56.3 

52.7 

58.0 

t (RPHI 

77.4 

77.5 

78.1 

79.6 

77.7 

75.4 

78.2 

(DEG) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

DEG R) 

14.3 

14.4 

15.4 

14.5 

14.9 

13.8 

15.4 











SSHHlSSf^SHHH^ffiESS 


■■ -'i 



TABLE C-2.1 

DC-9 REFAN SIDELINE FLYOVER-NOlSE TEST CONDITION SUMMARY 


= a» P&QT 3(S FLvnV?© NOI?F leVFLS 
n4'«'4 Tr>FNT!Fir4TrON- TNCOP»^AT10N 

DATA ?-l-75 nATt PPnf.PS^FC 06/28/75 IA140628 PAGE 1 


MnO=L OC-9-31 PEG* NO. N54638 
nC-0-31 PFFAN FlYOVER NOTCE TEST 
PAR PART 36 MO!SP LEVELS 

PNGIIME/NACPLL*= rpMPT GU® ATTnv — PRHA JT80-139 FNGtNPS WITH ArOUSTirALLY TREATED 

NAC^Ll ES 


TYPE OF cfV'^vEP — STMIU.ATEO "^.D. rtlMR DATA CLA^S — FM/DLT = 9503 LRS 

MEASlJPFWFNT TYPC — ,25 Nm^ SinELTNFt 4 FPFt ABOVE SANDY DIPT 

DrrnooTNG AT x := 538.0, V =-1461.0. 7 = 4.0 FE^T foom WEST-MDST cnd QP RvJNWAY 

PFFEREMCF RCCOPDING lOtATTON X = 538.0* Y =-1519. 0. Z = .0 FEET 

wEASUPEMFNT info 
MTC, vuMpCB n 
(^ir, inCA-^IOl 16 
MTC, np|CMT GPA7TNG 
TCST S|tf Vi|«A 
TFST DA-^r i_2q_7s 

tfst mumrcp job si I 
JOB PFFl A5282 

AIPOi ipyjF cp&fc POSlTTnNTNG TS PFLATTVF To bTT FO® TIMF AT MIT OF 9-55-35.9 
HTHFO PEPP^RMAMC^ OA^A 1C FOP TIMc 0^ PMtTM OF 9-55-40.0 
TIMC pc AIS'-pACT at MTMIMIIM PTSTANCE MICPOOHONE LOrATION 9-55-35,3 

PFCcpc,|<-c siP*=Arc wfathfp TONniTfONS ▼Fwp = 77.0 F R PFt. HUM. = 70,0 PCT 


AIRPLANE 

CUSP. wn. 741 
PlIGH-r IF 
PtJN 1 1 

MFfr-HT = 940.7 *=^T 

I A’-. PFV. = 1516.3 PT 
CLNT.RNG. = 1784.1 PT 
PA-'H SPD. = 176.1 KN 


AND FNGTME DATA 
AVG, NlP-r = 74TS, PPM 

AVG. PPP = 1.729 

A/o HPADlNf; = 210. DFG 

clap PPC. = (}D 2.1 opr- 

PATH AMO, = 9.9 OFG 

PITCH ANG. = 20.5 PEG 

GO. WEIGHT = 105500. LB 


WEATHFO DATA 
AMB. TEMP. = 51.2 F 
PFL. HUM, = 36.0 PCT 

ABS. HUM. = 3.5 GM/M3 

WIND SPFPD = 2. KN 

WIND DTP. = 245. DCG 

STA. PRESS = 29.81 IN HG 
BT. theta = ,9957 


»>eSG0T0TTnN OF ACOUSTICAL DATA ooprFSSING 

ANALY7CR TVOF / ocsmUTTON r,R 1921 ( C T S A I / 0.25 ns ATMocphoRIC AT'^FNUATIDN SAE ARP866IPEVI 

EISA MODF 1 PASS ’.JTTH AUTf'-START BASIC UNIT SOUND PRPSSUOF L^VEL 

sample TMTFpvai cnp basic data = .5)3 SECONDS ( D8 PPL. 3.3302 MICPOPAPJ 

AVEPAGTNG TIMS = 1.500 SFCDNCS DATA TYPES 173 OCTAVE, OVOPALL* A-WTD, 

PNl. PNLT t EPNL 





... ij ^ 


J -*A«’ 
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TABLE C-2.1 (CONTINUED) 

OC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 rALCOlATSO NOTSE LFVEl< 


14140628 


PAGE 


wnnFL 

T-^HT 


NO. 16 


p'lSPLAGE NO, 
TCQT Rijiyj ^10 


741 

11 


RFf^ISTOATTON NO. 
HirPOPHONE NO. 


N54638 

0 


test date 1-29-75 
«!C. LOCATION 16 


oerppFNrp CnNDtTTnNS-OC-9 PE^AN ^inPlTNE 0EFFP*=^jcE CON'^TTION CHANGE 
5MMMAPY n= MCf^cUPEO NOISp LEVP|.S. 

PNLTNs 98.9 PNOB DCp» -2.? OB PPNL= 96.6 FPNP8 
cn^MftRV nn r*ElTAl CALCMLATIOWS 


frfoufncy 

(M7» 

53 

63 

80 

100 

125 

160 

700 

250 

315 

400 

500 

630 

800 

lODD 

1250 

1600 

2000 

2500 

3153 

4000 

5000 

6300 

8003 

toooo 


MEASUOEO 

ADJUSTED 

SPL 

NOISINESS 

SPL NOI 

IDB1 

(NOYCI 

(DBI ( 

76.2 

3.4 

76.2 

76.7 

4.8 

76.7 

75.6 

5.3 

75,6 

73.9 

5.9 

73.8 

68.3 

4.1 

68,2 

79.0 

10.5 

78.9 

83.8 

17. 3 

83.7 

85.4 

70.3 

85.2 

86.9 

23.9 

86.7 

77.9 

13.8 

77.6 

85.1# 

77.9 

84.9* 

78.7 

14.6 

78.5 

78.3 

14.3 

78.4 

74.7 

11. I 

75.3 

70.7 

9.6 

72.0 

65.3 

9.6 

68.0 

58.9 

6.4 

63.6 

50.5 

4. 1 

58.2 

39.9 

2.1 

52.2 

28.6 

0.0 

47.8 


SfNESS 
NOV SI 
3.4 

4.7 
5.2 

5.9 
4.1 

10.4 
16.8 
20.0 

23.5 

l-».6 

22.5 
14.4 

14.4 

11.5 

10.6 

10.5 

8.9 
7.0 
5. 3 

3.7 


NOISE ADJUSTMENT PARAMETERS 


weather 


REF. 

TEST 

AM0. TEMP, 

fpFG P) 

77.0 

51.2 

RPL. HUM, 

(p<*T| 

70.0 

36.0 

popcnPMANCP 




path speed 

fKNI 

176.8 

176.1 

AVE FN/0 

IL8S1 

13721.0 

13521.3 


PLIGHT profile GFOMFTPY 
MINIMUM DISTANCE »pt| 
NOISE path DIST. fPT) 


1789. 

1896. 


1784. 

1898. 


rALCULATco NOISE LEVELS 


MPASUPFD EPNL 

= 

96.6 

FPNDR 

DELTA 

1 (ARP866I 

S 

0.5 

PPNDB 

DELTA 

2 

— 

3.0 

PPNDB 

DELTA 

S 

= 

-0.0 

FPNDR 

nP|^TA 

EN/D 

= 

0.2 

PPNGR 

PFF. 

EPNL PN/n 


97.3 

PONDR 


PNL 

PNI.YM 


96.6 

99.9 


ov-»q 


97.1 pnhr 
99.4 PNDR 


♦ RA^|n PPODIICTNG tone rOPorrTTPN 
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TABLE C-2.2 

OC-9 REFAN SIDEUNE FLYOVER-NOISE TEST CONDITION SUMMARY 


8l 

nTCTTT7T^ 2-1-7*! 



= 4 P PftPT FLV»^VFP N(?T«:c LFVFL<t 

0414 tdfN'^TP !r4TtOM 1NFOOM4TI0M 

riAT4 pRnrcsspn 06/28/75 

MOOFl 0^-9-3l per-. NO. M5^638 
nf-9-3t OFF4N CLYOveP NOISF Tf^T 
CAP oApT NOTSE IFVFLF 


IAIA0628 P40P I 


FNCIMc/NAreu. e rnNejOUP 4TT0N — PfiM/ JT8n-139 FNCTNP5 WTTh ACOUSTt CALL Y TRF4TF0 

N4rEU.P5 


■^VOP OP FLvnv*;© — STMilLATcn T.r. '‘limb DATA ri.ASS — PN/Ol.T » 9513 LBS 

mcacdpF'^cNT -^yop — ,?S MMT SiriclINP, 4 FpPT AB'^VE SANDY DIPT 

oernonivr, at X = 555, n» Y = 1464. o. Z = -9.0 PEET FPOM WEST-MOST FNO Qc RUNWAY 

•jcproT^j(^c pcmpnlNO I ncAT^oN X = 538.0f Y = 1519,0, Z » .0 FEex 


MCACUPpMPNT TN^D 
MIC. NU«B=P 10 
Mtr. t nCATtON 20 
Mir. OPTEN"^ OPAZivr, 
TEST <;ttc vum/> 

TES*^ nA-*E 1-29-75 
TEST MUMR=P job 511 
JOB PEPL A528? 


AT PPL ANE 

PIJSP. NO. 7Al 
=IT0HT x6 
PUM 11 

HE*5Ht - 951.1 =T 

I AT. HEv. =-1409.4 =T 

SLNT.pnO. = 1700.3 FT 
path SpO. = 176,1 KN 


AND ENOTNE DATA 
AVr. NIRT = 7475, PPM 

AVr.. FPP = 1.729 

A/P HEAPING = 210. DEG 

FLAP PnS. = UP ?.l DEG 
path AmG. = 9.9 DPG 

PITCH ANF-. = 20.5 DEG 

GP. WEIGHT = 105500, LB 


HPATHEO DATA 
AMB. TEMP. = 51.2 P 
PEL. HUM, = 36.0 PCT 
APS, hum. = 3.5 GM/M3 

WIND SPEED = 2. KN 

W1N»^ DIR. = 245. DEG 
STA. press = 29.81 IN HG 
RT, thcTA s: .9957 


airplane spate pfiSTTIGNTNG is pELATIVF to mtC for tjme at MIC 0= 
DTHFR psPFnRMAM'*F DATA IS fDP timE OF pnLTM QF <9-5<>-40 
TIMC riF ATOCRAer AX minimum r*TSTANTF FPDM Ml rRQPMDNF LOCATION 


9-55-35.8 

.0 

9-55-35.4 


ocfpopnCF SUPeACF wEATH=R fundIttonf TEMP = 77.0 ^ & PEt. hiJM, = 70.0 PCT 


DESCRIPTION OF acoustical DAta PROCESSING 

ANALYZFR Tvop / oRSOL'jTION GP192llCISA| / 0.25 DB ATMOSPH=Rir ATTENUATION SAE A9P866fREVI 

CTSA MODF 1 PASS WITH A»|Tn-STAPT BASIC UNI'^ SOUND PRESSURE LEVEL 

sample INTERVAL =0D BASIC DATA = ,531 SECONDS (DP REL. 0.0002 MICPOBARl 

AVERAGING TfMF = 1,500 SECONDS DATA TYOFS I/O OCTAVE, OVERALL, A-WTO, 

ts» PNL, PNLT 6 FPNL 

o 
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TABLE &Z2 (CONTINUED) 

DC-9 REFAN SIDEUNE FLYOVER-NOISE TEST CONDITION SUMMARY 


F4R t>4RT 36 TALCULATPO N0I<1P LEVELS 


14140678 


PAGE 


ei TGHT Nn, 14 


FIJSELAG= mo. 741 

TC<;’^ RMN 11 


PEG I STRATTON NO. 
MT»*onf»MON<= MO. 


N54638 TEST DATE 1-29-7S 

10 WTC- location 20 


PPFE«P'^^C'= rr»Mr)ITTnNi<;-r)r-Q OFFAN 

1 STOEI tne 

.rf.p^ofnCF CONPITion chance 



CIIMMARY 

qc Mr 

ASlJRPr NOISF 

LCVELS. 





ONLTM= 99.4 


OCe= -2, 

*> 

OR cpnl= 96.9 FONOP 




CllMMAR V 

ne ncL'^Al CALfMI 

ATTONS 






ASURED 


APJUSTEr* 

NPTSe APJUSTNENT PARAMETERS 


PRFOUEMrv 

SOL 

NOTSTNESS 


SPL 

NOISTM«=SS 

. 



(H7) 

fOP) 

(MGVSl 


(P8) 

(NOVSI 


REF, 

TEST 

53 

72,3 

2.3 


71,9 

7.2 

weather 



63 

74.7 

4.0 


74,3 

3.8 

AMR. TEMP, (OEG 5) 

77.0 

51.2 

80 

75,0 

5.0 


74.6 

4,8 

RCl, HUM, fPCT) 

70.0 

36.0 

100 

70,8 

4.5 


7). 4 

4.4 




123 

72.4 

5.7 


71.9 

5.5 

opecnpMANCE 



160 

80.7 

U.9 


80.2 

11.5 

PATH SPE^n fKNl 

176.8 

176.1 

233 

85.4 

18.9 


84.0 

18.2 

AVE 5M/0 (L8S) 

13721.0 13521.3 

250 

87.9 

24.1 


87.4 

23.2 




**15 

83.8 

19.7 


83.7 

18.4 

flight profile GEOMctry 



400 

83.1 

19. 8 


82.4 

18.9 

MINIMUM PTSTANCF (5t| 

1789, 

1700, 

500 

86,3* 

74.7 


85.6* 

23,6 

MOTCc PATH HIST, icjl 

1896. 

1819. 

630 

79.6 

15,6 


79.0 

15.0 




830 

79.7 

15.1 


78.9 

14.7 

caic’H atfo n9»se levels 



1000 

77.7 

n. 6 


77.7 

13.6 

MEASURep FRNl = 

96.9 5PNPR 


1250 

73,7 

ll . 5 


74,0 

12.1 

oFLtA 1 (ARP866) = 

0.0 PPNPA 


1600 

69,1 

11.3 


71.2 

13.3 

PCLTA 7 = 

0.2 EPM08 


2000 

61.7 

7.7 


65,5 

lO.l 

PFLTA c s 

-0.0 cp»jn« 


2500 

53.6 

5,1 


60.2 

8,0 

pflta fw/p = 

0.2 EPMPB 


3150 

42.7 

7.6 


53,6 

5.5 

ocF, PPNL 5N/P = 

97.3 cpNPP 


4000 

5000 

33,4 

1.4 


50.8 

4.5 




6300 

8033 

lOOOO 









PNL 

97.7 

i-JMriP 


97.7 

ONpR 




pnltv 

09.4 

'1N9P 


99.4 

PNPO 





4i p^»*n I MG thmc rn^RFCTT^N 



TABLE C-Z3 

DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 


CJP oftOT 3<e, clYPVEo NO! IPVFl^ 

nA-^IS T'^CNTlPtr 4TIPN tN»=nP«ATlpw 

TATA HTCTTTTCn n^TA opoccJS'^n 0A/;?8/TS 141A0638 oaG*^ 1 


MODFl nC-R-m PFr;, no. N5A6?8 
0C-9-TI P'‘FAN ?1.YnvPP NOTS^ tc<t 
PAP pftPT T6 

cr|r,TMP/MACPL1 P mMFjr.npMTnN — PgWA 1T0O-1O9 FNGtNPS WfTM ACHUSTl CALLY TRPATPn 

NAC.FLl=S 


TVPF n= PLVnVPP — ptmUIA’pP f.n, CUMR hata CLAS? FN/OIT « 9R00 LRS 

MPflSMPPMPNT Type — .28 ►'RT FT^'FIINF, 4 FEp"^ APOVE SANOV OTP'^ 

pc/‘r,priTwr, ti’' X = 8?R.O, V =-1461.0* 7 = 4.) FFFT cprjM wP«:T-MnST F^'H QF 9I1NWAY 

pcpppFNfP QcrOBnTN'; LlfATinw x = 508.0* V =-1519.0, 7 = .0 FF=T 

ycac»j0PMn\|-r ATOPI ANF ANH pm(;tNC HA^A WEATHFR OATA 

MIC- MlJVDcp q ciJPB, 'in. 741 Avn, NIPT = 7448. PPM AMR, TEMP. = 52.1 P 

Mir. lOFATinN 16 inHT 16 AVO. Fdp = 1.721 »FL. MUM. = 04.0 Pf'^ 

Mir, ootpnt r,':A7T'|r, bum 12 A/p HCAPTmp- = 210- OFn AB5. MUM. = 0,4 GM/mO 

TFST «:Ttp VMMi MCIGMT = 966.0 =T ci AP POS. = H” 2.1 DEG WIMp SPEFO = 3. KN 

TFSt pA'-p 1-29-75 1 A^. n«^V, = 1543.4 PATH AmG, = 9,6 DEG WINO nio, = 255. D^G 

TPcy MI)MB‘=B inn 511 ^LMT-o-vig. = IB70.9 DITCH ANG. = 19.5 DEG ^JA, PRESS = 29.81 IN MG 

JOR PFFl A52R2 PA-^H cdO, = 176.0 KN r,R, WF IGHT = 104600. 18 RT, thETA = .9957 

AtRPi ftNP SPAC‘D POST'^inMlNG I9 PFLATJVF to mtc FOR time at mtt OF 10- 3-26.6 
OTHPP oFRcnoMANrc ha^a i$ cop ti**f ns- o^t^M OP 10- 3-30.5 

TTyc nc stdCPAFt'at MINIMUM ni5TAN<*E conn MTcproHONF LOCATION 10- 3-26.0 

orepor-gee SUR^AFF WP/'^MFP rONr»ITtrMB TFMp = 77,0 F f. RFl. HUM. s 70.0 PFT 


data PPOrpRslNG 

atmospheric attenuation sap ARPR 66 IRFVI 
RASir UNl^ snUND PRESSURE LEVEL 

fOR RRL. 0,0002 MICRDBARl 
data types I/O rjCTAVF, OVERALL* A-HTD* 
PNL. RNLT r. EPNL 


OESCPIPTIOM OF ACOUSTICAL 

ANALYZED TYPE / bcSOL'JTION G®!92l(riSA» / 0.25 DR 
riSA MonF I P'SS WITH auth-stadt 
sample INTF7VAL dor -OAEIF fata = .500 SECONDS 

AV/FDAGING TTMf s 1,500 SFCOMPS 


Xi.v; . -,.ik . 'v-:.,-: . ••=.. , 






TABLE C-2.3 (CONTINUED) 

D<>9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 

cftR P40T 36 C&LOItftTFn NOlSe I FVFL^ * ? 

MOOPL D'‘-9-3l nJS«=LAAP NO, 741 o£f,f <;tr&TION NO, NSAftOS tpst HAT? 1-2Q-75 

Mil, If, TPCT QIIN NO 12 HfrpnPHONF NO, 9 MTC, LOrATTON 16 

oFPPCPK'cr ':^NOT■»■In^JF_nr-q CcpftN '510FLINF PFcei^emrF CPNOT'^TON CHAN«;E 
?tlMMAPY nP mpasUPFO NOtSP LPVPLS, 
pmitm* 98.7 nrF= -?,8 OR ppnI = 9‘>.9 FPNnp 


SUMMftPY n= OFI.TAI CAirui atiows 



MP 

ADJUSTPH 

RFOIJPNCY 

SPL 

NDI5|NC$6 

SPL 

NOISTNFS 

IM7) 

(DR) 

(NOYS) 

(08) 

(NOYS) 

50 

74.8 

2.9 

74.8 

3.0 

63 

77.2 

5.0 

77.2 

5.0 

80 

76. q 

5,4 

76.0 

5.4 

100 

73.7 

5.8 

73.7 

5.8 

125 

69.3 

4.4 

69.3 

4.4 

16P 

77.8 

9.7 

77.8 

9.7 

200 

83.4 

16.4 

83.3 

16,3 

250 

86,4 

21.8 

86.3 

21.6 

315 

86.3 

22.9 

86.2 

22.7 

400 

78.0 

13.9 

77.9 

13,8 

500 

85.2* 

23.0 

85.1* 

22.9 

630 

79,6 

15.5 

79.6 

15.6 

800 

79.2 

15.2 

79.5 

15.5 

lOOn 

75.0 

11 ,3 

75.8 

11,9 

1250 

71.2 

10. 0 

72.9 

11.2 

1600 

65.1 

8.5 

66.3 

10.6 

2000 

59.5 

6.T 

64,9 

9.7 

2500 

50,3 

4.1 

58.8 

7.3 

3153 

40.4 

2.2 

53.7 

5.5 

4000 

5000 

6333 

8000 

lOOOO 

29.8 

l.l 

50.4 

4,4 

PNL 

96.6 

PNDR 

97.2 

pndr 

oNLTM 

98,7 

OND8 

99.4 

PNDR 


* RAND PPnnMrjNjG TONF COPPECttoN 


NPISP adjustment PARAMPTPPS 




RE=. 

TEST 

w=athfp 

AMR, TEMP, 

(DEO P) 

77.0 

52.1 

PEL. HUM. 

(PCT) 

73.3 

34.3 

pOFFpPMflMCc 

path speed 

(KN) 

176.8 

176.3 

AVF CN/0 

(LR<I 

13721.0 

13420.0 


pLTDMt pOfiFlLP DFOWEtpy 

minimum DISTANCF IFtJ 1802, 1821. 

NOISF path OIST. IFT) 1885. 1905. 


calculated noise LPVFLS 

MFASURFO PPNl = 95,9 EPNDP 
DELTA I IARP8661 = 3.6 EPNDP 
DELTA 2 » -0.0 FPNDB 
DELTA S = -0.0 FPNDB 
DCLTA pN/O e 3.3 6PNPB 
PEF. EPNl PN/D = 96.7 EPND« 






4 


TABLE C-2.4 

OC-g REFAN SIDELINE FLYOVER>NOI$E TEST CONDITION SUMMARY 


CAR PhOT 3ft FLYOVFR NOISE LEVRtS 
OATA IHENTIPir ATfON TN'^nPMATlON 

HATA 0If;TTi7=0 ?-l-75 OATft PROCESSED' 06/23/75 141A0628 PAGE 1 

MOOFL OC-9-31 PEG. NO, NSA63S 
nC-9-31 OCEAN *=LYOVFP NCTSE TEST 
FAP PAR^ 36 MOtSE LEVELS 

cmsINP/NAEcllp rONEIGUPATTON — R&WA JT80-109 ENGINES WITH ACOUSTICALLY TREATFO 

NACELLES 


-rvoc 1C c|vovcp — STNULATCp T,n, CLIWP OATA CLASS — EN/OIT = 9530 LRS 

WCfi^nccMt- tT Type — , 7 ft SIf'ELTNFt A CPCT ABOVE SANOY OTR'»^ 

prric^T^j- A'T X = 555.0, Y = 146A.0, 7 = -9.0 FpcT epO** WES'^-MOS'*' =NO QE RUNWAY 

pcccRstijrc per iooTNG I OCATinw y = 538.0, Y = 1519.0, I - .0 EECt 


mcaciJP*='**^N“^ INC! 

MTC, VilMBCR 10 
NIC. I or A’- 1 ON 20 
MIC. PPTCNT noATjNG 
TCST «:ttc YUWA 
test ciatc 1-29-75 
TF<t mijmrco jnp Ell 
jpo occi^ A528? 


AIPPL ANE 

=US=. NO. 741 
CLIGH-^ 16 
PUN 12 

HPTGHT = 97ft, ft FT 

LAT, ncv. s-nai.a ft 

PINT. PNC. ^ 1692.1 =T 
PA'^H SPn, - 176.5 KN 


AND cngINE oat a 
AVG. NIPT = 7450. PPM 

AVG. EPP s 1.722 
A^p MP aping s 210. peg 
riAP ops. = UP 2,1 DEG 
oath ANG. - 9,6 OE/; 

PITCH ANG, = 19.6 DEG 

CP. WEIGHT = 104600- 1.8 


weather data 

AMR, TEMP, = 52.1 E 
PEL, HUM, = 34.3 OCT 
ABS, MUM. * 3.4 GM/M? 

WIND SPEED * 3. KN 

WIND DIR. = 255. DEG 
eta. press = 29. «l IN HG 
PT, theta = ,9954 


ATRPI ANC CPAEC POPITIONTNG IP RELATIVE tq mtC PPO TIME AT MIC '^E 10- 3-26, 
hTHFO PEpEODMANCE GATA IS EnP TIME ONL^M QF 10- 3-3?. 5 
TTMC PC . 1 IP'*cAct at nTNTmi)w oTCT^fgrc epnw MIcoPOMnNE LOCATION 13— 3—26.1 


6 


QPCCPCMCC S’JPFACE WEAtmcp rONOTTicNS tcmp = 77.0 E S PEL. HUM. = 70,0 OCT 


OTSCRIPTIPN 0= ACniJETiCAL 

ANAIY/ER Tvpc / ocjnujTYON GR19?UCI«AI f 0.?5 DR 
CT«A MOnc I OARS with AUTI-STARt 
SAMP 1 E INTcovAL BASIC pATA = .530 SRCONOS 

AwfoagING timc - 1,500 SECOMPS 


DATA PPOCPRSTNG 

ATMPSPHCRic attenuation SAE ARP866fREVl 
BASIC UNIT SPUNO PP=SSURE LEVEL 

fOB REL, 3.3302 MICROBARI 
[>ata tvpcS 1/3 OC'^AVE, OVERALL, A-WTD, 
ONL, PNIT 6 EPNL 




Mnnct 

ct NH, 16 


TABLE C-2.4 (CONTIMUED) 

DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMWIARV 


PA<» PAPT 16 CALrULATci) Mots': LPVFLS 


IA1A0628 PAGE * 2 


FIISP1 AGP NO. 741 
rr<:T P1IM NT 17 


RFOTSTPATTHN mo. M54638 tfsT OATF 1-29-75 

MfC®oPHnMF NO. !0 ^TC. LOCA'^fON 20 


RFCF1^c^j^c r ONOT'^ TnN<:— nC-9 ppc?m pTHPI tN® ppppcpM^P Pr!MnT'*'inM CHANGP 
nc Mfistjppn moTSp l.FVFLP. 

PMfTHs <9R,5 DMHP or== -I,,? r>R coMl= 97.3 ppmOR 


SIJMNAPV HP DFI.TAI C ALCRATT'^MS 





PFOUPMCV 

S»L 

NOTSTNPSP 

SPL 

MOI STMFSS 

(M7 J 

f OR) 

f MOVS) 

(OR) 

( NOVSJ 

53 

79.7 

4.8 

79.3 

4.6 

63 

73.7 

5.7 

78.3 

5.5 

80 

no. 7 

3.2 

80.3 

7.9 

10 ) 

74,1 

6. 3 

73,7 

5.8 

12 5 

73.6 

6.3 

73.1 

6.1 

160 

33,1 

T4.0 

82.6 

13.6 

?0 3 

87.6 

22. 3 

87.1 

21.2 

250 

88.2 

24,6 

87.7 

73.7 

315 

82.8 

17.9 

82.2 

17.1 

400 

87,6 

19.2 

82. ) 

18.4 

500 

33.8* 

20.8 

83.?* 

19.9 

6R0 

78.7 

14.7 

78.2 

14.2 

Qon 

76,7 

12. 7 

76.4 

12.5 

1000 

73.7 

10.4 , 

74.0 

10.6 

1250 

69,3 

R.8 

70,5 

9.5 

1600 

66.4 

9.3 

69. 1 

11.3 

7000 

58.4 

6.7 

63.3 

8,7 

2 500 

48.9 

3.7 

57.1 

6.5 

3153 

37.2 

1.8 

50,4 

4.4 


4000 

5000 

6300 

8003 

10000 


PAR 

97.4 

9N08 

97.4 


OKi[_TH 

98.5 

r>M08 

98.4 

OM^P 


4 rand opoouCTNG rriNP r'lORFCTlON 


NOTSF AnjuSTMPNT 


WPATHFR 

AM3. -^EMP. fOFG F» 
RFL. HUM. tPCT) 

ppFpnpM ANCE 

path SofEO {«tNI 
a VP PN/p (LOS I 


»aPAMETEPS 

PEF. TEST 

77.0 52.1 

71.3 34.3 

176,8 176. 

13721.0 13404. 


=1 IGHT pppcii F r;cnMPTDv 

MINTMIIN OTStAMCF (FT) 1832. 1692. 

NOTCF path ni«;T. (pt) 2111. 2033. 


CAiruiATEP NOTSE LFV*=LS 
MFASURFD E°ML = 

nPLTA 1 (AFP866) = 

OFITA 7 

OPLTA S = 

oflta FN/P = 

PPF, E°ML PM/0 « 


97.3 PPMOR 
-0.1 PPMOR 
3.3 E“NOR 
-0,0 PPMOR 
0.3 PPNOR 
97.8 PPMO" 


I 

S 

i 



( 

i 


c 












ITf 










( 





TABLE C-Z5 

OC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 

= <VP PART 36 YPVPP NOISE LPVPl S 

DATA T 0 «=NTICTCAT 1 PN INFOO-^ATTON 

data nir,»’'T,T’^r ’-1-75 DATA PPOC'^SS^ri 06/28/75 IAIA0628 PAGE I 

«f^OEL nr.-9-3l PEG. WO. M5^638 
hg-P -31 RFcam FtYOVEP NOTSF TPST 
CAP PART 36 NOISE LEVELS 

cNr,TMS/MAr=n p rpn^cTotJP ATT'^w — PF.WA JtrO-109 ENGTNcS WTTh ACntJFTir ALLY TRCATCD 

MACCL 1 .PS 


▼ VPC pc E^vn\fcp — STMiJLATcp T,n, 1 MR DATA CLASF — ^N/DL’’ = 0500 LRS 

^1C9<;UPcmc\jt Tyoc — ,25 m^I STDFtlNC* 4 cccT aR'^V*^ candy dipt 

PFrnPDTNG AT y = 538.0* Y =-1461.0* 7 = 4.0 «^='=T FROM WCST-MPCT fwd ne otjMWAY 

pccFOFMpc rc^poptnG LPrATTo^j y - R38.0* Y =-1510.0, 7 = .0 *=EET 


mcasiiocmcmt tnFp 
Y ir. NtJ**RFP 9 

MTr, 1 nrATTD^* i 6 
Mir, nmcMT OrJA/TNC, 
TFCT ST'Tc Y'lMA 
tfct f^ATc 1 _ 29-75 

TCRT NtlMi^FP jnp 511 
jnP OTFL '* 5?82 


atoplanf 

=USE. NO. 741 
c« TOHT 16 

RUM 16 

HPir-HT = 058.4 CT 

LA^. r>cv, = 1498.5 c-^ 
51. NT. png. = 1778.7 =t 
oAtm con. = 175,0 '<A' 


and FmGtnc data 
AVG. WIPT = 7463, RPN 

AVG. FOP = 1.726 

A/P HFAniNG = 210. DCG 

FLAP oPS, = I)P 2.1 per, 
oath AMG. = 10,5 DCG 

OT^CH ANG. = 19.0 DFG 

GO. wFTGht ^ 99900. L^ 


WCATHFQ data 
AHR. tfnP, = 52-5 F 
OCL. HUM. = 35.1 PCT 

9RS, HUM, = 3.6 GM/W3 

WTND speed = 4. KN 

WIND 0!R. = 260. DEG 

STA. PRESS = 29.81 TN MG 
PT, thfta = .9956 


AT90| ^nf SPAPe positioning ts oflaTTVF th mtc Fpo TTMF AT NK of 10-42-22.8 
pTHFp pcpcDPMANrF OATA IS =00 TTMF OF ONL^'M QF 13-42-26.5 
ttmf hf ATorcACT ax mtntm(jv DTStanoc =00*1 NICPfiohonc LOEAtION '10-42-22.1 

t>CEFpc,<''F cmpcafF vfA'^Hfp roNOTTl^'NS tfmp s 77.3 F f. RF| , HIJM, = 70,0 PET 


nccopTPTioM ne AGOiiSTTGaL data PROFESSING 

ANAIYZCP TVOF f 3F-S0I UT 'onj GRl921fCTSft) / 0.25 DR ATMOSPHERIC ATTcnUAtton SAC APP8661PEV1 

risA MO'^E 1 PASS mtth au'^o-staot rasic unit sound pofssurf LFV=L 

SAMP1 F T*.rEPVAl pACTG OA^a = ,=00 SECDMOS {oa RFL. 0,0002 MICPDRAP) 

AvePAGING TT9C = 1,500 sFcnMOS DAT* Tvoec 1/3 DCTAVf, OVFPALL, A-WTD, 

DNL, PNLT e FPNL 




; 'j 'nil 


iu lirtYl 


IV) 

O' 


TABLE C-2.5 {CONTINUED) 

D&9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 CALCULATFD NOISE LEVELS 14140628 PAGE * 2 

MOnEL nr-9-3l F!)SELAG? mo. 7AI OEGISTPATION NO. NS4638 TEST OATF 1 - 29-75 

FLIGHT MO. 16 tc«;T 0I1M MO 16 M-ICROPHONF MO. 9 MIT. LOC&TinN 16 


ooFFpc^rp roNniTTaMS-^'‘-9 pffan 

Fin'll TME 

PF = FPPNC^ CDNnj 

•^inN change 



SUMMARY 

nc M*^aSlR=0 MOTSF 

FVEl S. 





PNLTM= 98.5 

PM OP 

nc== - 2.2 

03 FPNL* 96.3 PPNPB 




SUMMAPV 

OF PFLT41 CALCDI ATIONS 






•MFASUPEO 

Ar JUSTFO 

NOISE ADJUSTMENT PARAMETERS 


FRFOUFMTV 

SPl 

NOfSlNFSS 

SPL 

noisiness 




(M7) 

tOB) 

f MOYS) 

(OB) 

(NOYS) 


REF. 

TEST 

50 

73.4 

2.6 

73.3 

2.5 

RF ATHER 



63 

76.9 

4.9 

76.8 

4.8 

AMB. TFMP. (PEG FJ 

77.0 

52.5 

83 

75.4 

5.2 

75,2 

5.1 

RFL. hum. fPCTl 

70.0 

35.1 

100 

69.5 

4,1 

69.3 

4.0 




125 

66.4 

3.5 

66.2 

3.4 

PPPEORMAMCE 



163 

78.2 

11.3 

78. ;3 

9.8 

path speed (KNI 

176.8 

175.0 

200 

83.0 

16.0 

82.8 

15.7 

AVE FN70 (LBSI 

13721-0 13485.2 

250 

85.2 

20.0 

85.0 

19.6 




315 

34.9 

23.7 

84.6 

23.2 

FLIGHT PROFILE GL-0»FTRY 



400 

78.4 

14.3 

78.0 

14.0 

MINIMUM distance (FT) 

1798. 

1779. 

500 

85.2* 

22,9 

84.84 

22.4 

NOISE PATH DIET. (FT) 

1874- 

1856. 

630 

77.3 

13.3 

T7.1 

13.3 




800 

78.9 

14.8 

78.8 

14.7 

calculatfo notsf levels 



1000 

74.3 

10. B 

74.7 

11. 1 

MCASURED EPNL = 

96.3 EPNDB 


1253 

70.7 

9.7 

71.9 

13.5 

DELTA 1 (ARP866) = 

0.3 EPNDB 


1600 

65.2 

8.6 

67.7 

10.2 

DELTA 2 * 

0.0 EPNDB 


2000 

59.8 

6.8 

64.2 

9.2 

dflta ? = 

-0.0 FPNOB 


2533 

51.3 

4.3 

58.3 

7.3 

DELTA FN/D 

0.2 EPNDB 


3153 

41.2 

2.3 

52,8 

5.2 

rff. epnl FN/D s 

96.9 EPNDB 


4000 

31.1 

1.2 

49,4 

4.1 




5000 








63.33 








8000 








lOOOO 








PNL 

96.1 

PNOB 

96.4 

"MOB 




PNLTM 

98.5 

PNOB 

98.9 

PNOP 





* BAMP PO.ODUCIMG TONE CORRFCT|qhj 




.tdi liAijt; -wTi, t i 






TABLE C-2.6 

0C*9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 




cat? paRT 36 flyover noise LFVFLS 
data inENTIFICATTON INFOOMAtION 

0<\TA '^TCTTIircn 2-1-75 DATA PonCESSFf) 06/28/75 14140628 PAGE i 


MODEL DC-9-31 REG, NO. N54638 
Or-9-31 RFFAN FLVDVFR noise tc5t 
FAP PART 36 NOTSE LEVELS 

FNGINC/NArFLLF CONFIGURATION — PSMA J^SD-IOD ENGINES WITH ACOUSTICALLY TREATED 

nacelles 


typf nc CLvnvFP — crmiLATcn T,n. citmp data Class — FN/PL*^ = 9500 LES 

‘.»CA<;ijpp^eNT TYPE — .2^ NMl S|DCt INE» 4 Fccj A80VF SANDY PIRT 

RFroROING AT X = 555,1, Y = 1464,3, 7 = -9.D FFFT FROM wFST-MOSt END OF RUNWAY 

QPFFOCNrc QFCnPOTNG I DCATTOM X = 538.0, Y = 1519,0, Z « .0 ffft 

MFA«'fOE-'^ENT TNco AIRPLANE AND fnGTNF DATA WEATHER DATA 


Mir. 

Nf 

1 3 

=US=. NO. 

741 


AVG. NIPT = 

7464. 

PPM 

AMR, TEMP, s 

52.5 F 

MIC. 

LorATTON 70 

=LIGH‘^ 

16 


AVG. cpc = 

1.726 


PEL. HUM. 

- 35.1 PCT 

Mir. 

OPIFN-^ 

GP A 7 ! MG 

RUN 

16 


A/P HFAoING = 

210. 

DFG 

A6S. HUM. 

= 3.6 GM/M3 

TEST 

SY”^E 

YUMA 

met GUT 

= 968.2 


CLAP PDF, = 

UP 2.1 

DEG 

WIND SPEED 

= 4. KN 

TF$T 

DATc 

1-79-75 

LA-^, OFV, 

=-1426.5 

CT 

PA7H ANG. = 

10.4 

DEG 

WIND DIR. 

= 260. DEG 

TEST 

mUmpfr 

JOP 511 

slnt.rng. 

= 1724.0 

CT 

pitch ang. = 

19.3 

DEG 

sta. press 

= 29.81 IN HG 

jno 

PFCj 

A5287 

PATH SPD. 

= 175.0 

KN 

GO. WEIGHT = 

99900. 

LB 

RT. THETA 

= .9955 


AIRPLANE SPACE POSITIONING IS OPLA^IVE MIC FOP TfMp AT MIC pc 10-42-22.7 
n-THpo ococOPMANCF data IS FDR ttmc nc onItm QF 10-42-27,5 
t|mc pc AlproAFT A"^ MTNlMljM DISTANCE FROM MTCPOPMONF LOCA'^TON 10-42-22.0 


pcccocMi-c SUP^APF WFATHPO CONDITIONS Tcmp = 77.1 F r, epL. HU«, = 73.0 pCT 


OFSPPTPtTon of acoustical na^A PROCESSING 

AN»LY7F0 TVPC / 0-SoriTinN GR1D2HCTSAI / 0.25 DB ATMOSPHERIC ATTFNllATinN SAE ARP866(PFVI 

CTSA mopf 1 PASS WITm airo-STAPT RASTC UNIT SOUND PRESSURE LEVFL 

SAMPI F IN7CPVAL FOO 3 AS»r DATA = ,500 S^PONOS I DP PEL. 0.0002 MICROBAP| 

to avFR aging timc = 1.510 SECnNOC DA^’A TYPCS 1/3 OCTAVF, OVERALL* A-WTD, 

^ PNL, PNL7 6 FPNL 



TABLE C-Z6 (CONTINUED) 

DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY. 


FAR PART 36 CAI.CULATpO NOISE LFVELS 14140628 PAGE * 2 

MODEL 0r-<}-3l FIISEI AGP NO, 741 RPGTSTRATTON MO. N54638 TEST DATE 1-29-75 

FLIGHT NO. 16 TEST P»|M mo 16 MlfROPHONE NO. 10 MIC, LOCATION 20 


ppFPPFMCE COMOT TTr|MS-'^r-9 opPAN SIOELTNE pcpcpcMrE rONPTTIOM CHANGF 
eiJMVAPv OP MEASlIopn NOISF LEVELS, 

PNLTM= 99,0 PMOR 0'“P= -1.9 DR FPML= 97,1 FPNOB 


SDMMAPY nc f'FLTAl P ALCUL ATIOMS 



MCACUPF^ 

An.lUSTFO 

NOTSP ADJUSTMENT PARAMETERS 


cpFnuFN^Y 

SOL 

Nni8IN=SP 

SPL 

NOTSTMFSS 



(HZ ) 

fOP) 

( MOYS » 

(ORl 

(NDYSl 

REF. 

TEST 

50 

76.9 

3.6 

76.6 

3.5 

MFATHFR 


63 

78.7 

5.8 

:t',5 

5,6 

AM8, tfmp. (OEG FI 77.0 

52.5 

87 

77.6 

6.2 

7 " . 3 

6.1 

RPL. HUM. (PCTJ 70-0 

35.1 

100 

69.9 

4.2 

O 9 » 5 

4.1 



125 

72.1 

5.6 

71.8 

9,4 

PPFCoomANCF 


161 

31.^ 

12.4 

BO. 9 

12.1 

oath SOEFO ckN) 176,8 

1T5.0 

200 

86.0 

19.7 

85.6 

19.1 

AVE FN/P RB?) 13721.0 13503.4 

250 

88,6 

25.2 

88.1 

24.5 



315 

83.8 

19,2 

83.3 

18,5 

FI TGHT profile geometry 


400 

81.2 

17.4 

80.7 

16.8 

MINIMUM DISTANCE (FT) 1798, 

1724, 

500 

84.2* 

21.4 

83.7* 

20. 7 

NOISE path OT3T. (FT) 1970. 

1919. 

631 

77.2 

13. 2 

76.8 

12.8 



800 

75. « 

12.0 

75.6 

11.8 

CALCUI ATcp noise levels 


1000 

73.8 

10.4 

74.0 

10.5 

MFASURFO FPNI = 97.1 EPNP8 


1251 

71.2 

1 ), 1 

72.2 

10.7 

DELTA 1 (AR0666) = 0.2 EPN08 


1600 

67.1 

9.8 

69.5 

11-6 

PPLTA 2 = 0.2 FPND8 


2000 

99,9 

6.9 

64.2 

9.2 

DELTA S = -0.0 FPNP8 


2901 

52.4 

4.7 

59.7 

7.8 

OELTA PN/0 = 0.2 EPND8 


3150 

41.1 

2.3 

52.8 

5.2 

nPF. EPNl PN/f' = 97,6 PPNOB 


4000 

29.5 

l.O 

48.1 

3.7 



511.) 







6300 







8000 







lOOOO 







PNl 

97.^ 

OMOP 

97,5 

PM09 



PMt.TM 

99,0 

ON 03 

99,1 

PMOR 




* BAMO ooOOHCING tome FOPPECPirN 
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TABLE C-2.7 

DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 

CAP PftPT 36 FLvnVco NOT^P LEVELS 
inENTTF ir ATION TMCOPMATTOM 
2-1-7S 04T4 PPOCCSSFD 06/28/7*> 


IAIA0628 PARC I 


MOf'EL ^0-9-31 opfi. NO. N*>A639 
Or-q -31 PFFAM CLYnVER MOTS® TFd 
FAO PART 36 MOTSF IFVFIS 

PMGlNF/NArFLL*= FnvjcTf;«JPA’’TnN — Pf.WA J‘»'3'>-109 FN^IMFS WITH ACC*IST1CALLY TOFATED 

NACFtl'=<i 


TVPC OF ciVnVCR — FIMIILATcn T,n, r^iMR TATA Cl ASS — FN/OLT = 9S00 LBS 

■«l*=ASi|OFMC-yiT TVPC — ,2S NMI STnFLTN*=, 4 FEFT AB-iV^ SANOY PIPT 

pcrnpnT*jr, at y = 538.0* Y ^-IAAI.O* 7 = 4.0 FFCT POOM WFST-MOST FNn OF PUNMAY 

ppccpcNCe PFrOPOTNC I nrATlHM y = 538.0* Y =-1519. 0* 7 = .0 FFFT 


MP/VtruocM = NT Tisjco 

MIC. NiJ«3FR 9 
MIC. lOCA-^inM 16 
^!C. noiFMT GPA7TNR 
*^FST 'TTF V|»MA 
TF«T DAT= 1-T9-75 
TEST M1IMBFR jnP 511 
JPB PFFL A5282 


ATROL ANP 

FUSF. MH. 741 
CLIOH"^ 16 
O'IN 17 

HFTOHT = 912.1 PT 

LAT, ppy. = 1516.7 PT 
SlMT.pivjr;, = 1769.8 =T 
PATH sop. = 173.6 KN 


ANO ENGINF OATA 
4VG. NIPT = 7473. PPM 

AVO. POP = 1.728 

A/o HPAOTNG = 213. PEG 

flap PDS. = UP 2.1 PEG 
PATH AMG. = 10. 1 PPG 

PITCH ANO. = 19.5 OFO 

GR. WEIGHT = 99100. LB 


WEATHER hatA 
AWB, temp. = 53.6 p 
PEL. HUM. = 35.5 ©CT 

APS. HUM. = 3.8 GM/M3 

WIND SPEEO = 4. KN 

wind OIR. = 280. DEG 

STA. PRESS = 29.81 IN HG 
RT, thpTA * .9957 


ATRPLANP SPACE POSITIONING IS RELATIVP TO MK FOP TIME AT MIC OF 10-49-39. 

OTHPO ©ERFORMANCF OATA IS Pflo "^IMF OF PNLTM QF 10-49-43.5 
▼|MC OF ATR'*OAF^ AT MINIMUM DISTANCE FROM MIPROPHONF LOCATION 10-49-39.0 


6 


PCFFPPNCF <UP=ACE WFATHFP PONDITIONS TEMP = 77.3 E C REL. Hl|M. = 70.3 PCT 


DESCRIOTION OF ACOUSTICAL DATA PROCFSSING 


ANALY7FP TVPP f RpSOLUTTON C.R 1921 ( C T SA | f 0.25 
EISA MOOF I PASS WITH AIJTO-START 
SAMP1 F interval Fno 3ASTC DATA = .500 SECONDS 

AVERAGING TIMF = l,5t30 SECONDS 

-hI 


OB atmospheric at THM uaTlON SAE ARP866(RFV) 

BASIC UNIT SOUND PRESSURE LFVEL 

(DP REL. 0.0002 MICROBARI 

data types 173 octave* ovfrall* A-WTD* 

PNL* PNLT C FPNL 










to 

00 

o 


TABLE C-2.7 (CONTINUED) 

DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 


FUe PART calculated NOISE LEVELS 141A0628 PAGF * 2 

'^-^DFL nr-9-3l Plisei ADF MO. 7Al RECTSTRATION NO. N5A638 TEST nATC 1-29-75 

'^LICHT MO, (A '’’F.ST oiH ^•(^ 17 WTCROPHON'^ wQ. 9 NIC. LOCATION 


ppEPocMfc r^0NDTTin*K-9C-9 PF^AN SIDpLIN^ P*=’=E®ENCF C0NDTTT''N CHANCE 
SIlMMaoY oc mEASMPEP noise LEVELS. 

PNLTMs 9B„R PWPP ores -2,7 OP E»NL= 96,1 coNOP 
SLIWMAPV op DEL'^Sl C ALCOl ATTOMS 



MEASUPEO 

AOJUSTPP 

NOlSe AOJUSTMCNT PARAMETERS 


EocoticMrv 

«*»( 

MOTSTMESS 

SPl. 

NriSlNPSS 



IH7.I 

COP) 

(NOVS) 

(OR! 

fNOVSl 

REE. 

TEST 

50 

75.0 

3.0 

74,9 

3,0 

WEATHP9 


63 

75.7 

4.3 

75.7 

4.3 

ANR. temp. (OFG El 77.0 

53.6 

81 

76.6 

5.8 

76.6 

5.7 

REL. hum. (PCT) 70.0 

35.5 

100 

71.6 

4.8 

71.5 

4.8 



125 

68.2 

4.0 

68.1 

4,0 

poPFORMANCE. 


160 

76.4 

8.8 

76.3 

8.7 

PATH SPEED <KN» 176.8 

173.6 

200 

02.9 

15.9 

82.7 

15.7 

AVE FN/0 1L9SI 13721.0 13506.0 

250 

R5.9 

?0.O 

85,7 

20.7 



315 

06.1 

22.5 

85.8 

22.1 

FLIGHT PRDFTLF GEOMETRY 


AOO 

77.1 

13.1 

T6.8 

12,9 

MINIMUM DISTANCE fFTJ 17T4. 

1770. 

*500 

05,1* 

22.9 

84.9* 

22,5 

NOISE PATH niS'*'. fPT> I860. 

1861. 

630 

79. *> 

15.2 

79.0 

15.0 



800 

79.7 

15.7 

79.7 

15.7 

calculated noise levels 


1000 

75.1 

11.4 

75.5 

11.7 

MEASURED EPNL = 96.1 EPND8 


1250 

71.7 

10.3 

72.7 

11.1 

DELTA 1 (ARP866) = 0.5 EPNOR 


1600 

66,5 

9,4 

68.8 

11. 1 

delta 2 =0,0 EPNDR 


2000 

61.9 

7.8 

65.9 

10.4 

delta S = -0.1 EPNOR 


2500 

54.0 

5.2 

60.8 

8.4 

Dplta EN/d = 0.2 EPNDR 


3150 

44.2 

2.8 

55.2 

6.1 

PEE. PPNL «=N/n = 96,7 EPNDR 


4000 

34.5 

1.5 

52.0 

4.9 



5001 







6300 







ROOO 







10000 







PNL 

96.5 

PNOP 

97.0 

PNOR 



PNLTM 

90.8 

PNDP 

99.3 

PN9R 




♦ PANO PPOOtiriNf; tone r0PPPC”*’ION 




i* -fj. *i-s <;^J Miii lUf »k :;is 


s. A-4 *j ^ 






i'!.H!!B!!!!i®J!l!l^ 3 ?!!H 
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TABLE C-2.8 

DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 

t=Aq PART FLvnvER NOISF LFVFl S 

OATA tOFNTTFTT ATlo^j TMFORNt&TtnN 

DA^A niniTTZEO Z-l-75 PPnCF^SFP 0ft/2B/T5 14140628 PAGF I 


MnpFi oC-9-31 PEG. NO. N84638 
rC-9-31 ®F=AN cLVQVFP M0T5F Tr$T 
CAP PART 36 NOTSF LFVFLS 

FNGIMP/NArcLL= '‘ONPIGIIPAtTOm — PSWA JTRO-VOO F^GTNFS WITH ACPIISTICALLV TRPATFH 

NArpuFS 


TVOP nr PI vnv=o — STMULATpn '^,0, CLTMP OAt* CLASG — FNZDLT = 9900 LBS 

MC asHPF'^ENT tv-oc — ,75 m»i f^TnFLTN*^. 4 FFPt abovF SANOY PIRT 

occnopiHr, AT V = 559.0, Y = 1464.0, 7 = -9.0 CE'=‘^ FROM WPRT-MQST FNO Of RUNWAY 

PcccocNGF pFGOPOTNG I OCATTON V = 538.0, Y = 1519.0, 7 = .0 ^FFT 


ycAPijopMF^JT INF'^ 
MTC. NMM8FR 10 
NIC. 1 OCA'^thm ?i) 

Mir. qoTFNT r,OA 7 I'|G 
TCPT SI'^F YI)MA 
T^CT OA'^c 1 - 79 -TS 

TF':'^ MdM^tro ,|np 911 
jnp pcpt A5282 


aiRRLANF 

c|KF. NO. 741 
flight 16 

t>IJM 17 

HFTOMt 922.2 ft 

LAT. ncv. =-1408.6 =T 
SLNT.R9G. = 1683.6 ft 
path son, = 174.0 KN 


AND ENGINT pata 
A vr,. NIPT = 7472. PPM 

AVG. Fpo = 1.728 

A/p MFAnTNG = 21). ofg 

FLAP POS. = UP 2.1 OEG 
PATH ANG. = 10. 0 OEG 

PI'-CH ANG. = 19.6 OPG 

GP- HFir-HT = 99100. LB 


WFATHEP OATA 
A«B. TEMP. * 93.6 F 
PPL. HUM. = 39.9 PGT 

APS- HUM, = 3,8 GM7M3 

WlNO SPFFO = 4. KN 

WING OIR- = 280. DEG 

STA. PRESS = 29.81 IN HG 
RT. thcTA = ,9996 


AIRP* ANF 
ttm= nr A 


SPACE pOFTTIOMING TS RPt ATTVF TO Mir coR time at MIC Qf 13-49-39. 
htmco ocpcnoMANrp nATA TS FOP TIME nc pmltm qc 10-49-44,5 
foroAF”^ AT mINtmUm OTSTANCF rrqM mtCPOPHONF LOCATION 10-49-39,1 


6 


RcffpENCF SUPFACf WFATHCO rpNOTTICNS TPMP = 77,') F f. PEL. HUM, = 70.0 PfT 


nccGRTPTlON 0= ACnuSTITAL OATA PPOCESSING 


ANALV/cd ^ypf / arsniiiTTOM GRl921(riSAl / ),25 OR 
nr A MnnF 1 PASS WITH AUtO-S"^ AP 
SAM»t F TNTfRVAI paste nATA = ,900 SFCONF'S 

AVFP AGING TIMr = 1,9)) SFCOwns 


ATMnSPHCRIC ATTFNUATtnN $AE APP866I«FVl 
BAST'* UNIT SOUNn pRFFSURF LEVfL 

lOP ofl. 0.0002 MirPCRAO) 
data TYPES 1/3 OCTAVE, OVERALL, A-WTO, 
PNL, PNL"^ 6 fpnL 




IS) 

00 


282 


TABLE C-^8 (CONTINUED) 

DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 

CAP PART 36 calculated NOISE LEVELS 1A1406Z8 PAGE « 2 

Mnnc| r>r_q_3i PIJS PLAGE NO, 7A1 OPGI S^R A^t ON NO. N5A638 ^fST OATP 1-2P-75 

P| TGHT *40, 16 'TPCT RIJN Mn 17 HTConPHONE NO. 10 MIC. LOCATION 20 


OEFFPPNCP '‘f'NnTTTnNS-^'*-0 "JEFAN STOFl TN^ PFFFP=NCE CP*N0IT10N CHANGF 
summary nc HFAS'fOPf' NOTSF LEVFl S, 
pN»tm= 90.4 OMOO 0C== -2.1 OR epNL= 07.3 FPMOR 

EUMMAPV nc ncj^TAi C ALCtJL AT TON*? 




AOJUSTcn 

FPEOUFNCY 

<:pL 

NOISINESS 

SOL 

NOISINESS 

(H7) 

(DR) 

(NOVS) 

(OR) 

(NDVSI 

50 

78.0 

4.1 

77.6 

3.9 

63 

79. D 

5.9 

78.6 

5. 7 

80 

78.4 

6.7 

78,0 

6,4 

100 

71,4 

4.8 

71.0 

4.6 

17S 

70.5 

4.9 

70.1 

4.7 

161 

79. R 

11.7 

79.4 

10.8 

200 

R6.3 

20. 1 

85.8 

19.4 

250 

88.-^ 

7^.7 

87.7 

23, 8 

31 5 

83.7 

19,0 

83.1 

18.2 

400 

80.7 

16.8 

80,0 

16.0 

500 

85.5* 

■»3.4 

84. P« 

22,4 

630 

77.7 

13.6 

77,1 

13.1 

flOO 

78.3 

14.1 

77.8 

13.7 

1000 

74,3 

10. 8 

74.2 

10.7 

1250 

73.3 

9.4 

70.8 

9.7 

IfOO 

66.6 

9.4 

68.4 

10.7 

2000 

59, R 

6.8 

63.3 

8.7 

25J7 

53,1 

4,9 

59.4 

7.6 

3150 

47.1 

2,5 

52.5 

*^.o 

4000 

500.) 

6300 

8000 

10000 

30.5 

l.l 

47.3 

3.5 

PNl 

97.3 

DNOR 

97.3 

DMPR 

PMf^M 

90.4 

oNHo 

99.4 

ONOP 


<i PANO pd 0OM''TNG miMF npooFCT|rN 


NOISE adjustment PARAMETFPS 


WEA^MFP 

AMR. temp, 
ecL. HU«. 


(DEG E) 
(PCT) 


PE=. 

77.0 

70.0 


TEST 

S3. 6 
3S.5 


pofeormance 

PATH SPE=0 (KNI 
AVE EN/n (LPS) 

ELTGH"^ PPOPIL^ GEOMFTPY 
minimum HT. stance (FT) 
N^lSE PATH HIST, |ET) 

CaiCUl ATEo noise lEVElS 

MeaeiJPEO EPNI 
ncL^A I (ARP866) 

OPLTA 7 
delta S 
OF|*^A FN/P 
REP, EPNl EN/O 


176.B 174.0 

13721.0 13490.4 


1774. 

1959. 


1684, 

1886. 


97.3 EONDR 
-0.0 EONDR 
0.2 EPNOR 
-O.l EPNOB 
0.2 EPNOR 
97,7 «PNDR 


4 


* 




. 5 ^ 




ti., i > 


a w i iw ! !ii w.n 



( 


# 


1 



TABLE C-Z9 

DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 

= ftR p«OT =LVnVPO NOISE t.FVFlS 

T^p^!▼TP TCATTnM TNcnpM/iTinivj 

OA'^A nTr;TTTrnr» ->_j «75 nftTj ooorp^<;pr» 14140628 P 40 E 1 

Mnp=L Or-q- 3 l PP^;. wn, N546?9 
nr-o- 3 l PP^AN FLVOVPP NOTSE TP^T 


PAR PART 3 f, Nni^c Lpypt S 

'Mr,TMc/MsrrL| r -rNPIOUP — D 6 WA JT80-109 ENGINES WT'^'H ArniJSTTr Al LV TRcaTp^ 

NArPLLPS 


TVOe OP TLYOVCP 5 ; %TCf) T,n, r^lMR 

ASIJOPMCMT Typp — , 7 S NMf S! 0=1 »NP, 4 
OcroontMo at y = S-^S.O, Y =-l 46 t, 0 , I = 

pcccocMrr pprncnJNG LO^'A’^TON X * ST8,0f 


«'AT4 CLACS — *=N/riLT = qSQO L«S 
FFPT APnVF PANPY DIPT 
4,f) PF=T POOM WEST-MOST PNO OF RUNWAY 
V =-1519. 0, 7 = .0 FEET 


Mr APtiepviF'gT f»icn 
Mir, MIIMRPR <j 
Mfr, I or A-^ TON If 
Mir, OPtPMT GPAMN'^ 
■^F'^T ?TTr V'JMa 
TFPT rA'^c 1-P9-75 
Tp*^T NIJM0P5 jnq RH 
jrB PPPI *S 7 fl? 


aipplanp 

= = . on. 741 

=LIGWT If 

oiIN 13 

HCIGH-^ = 877*4 PT 

LAT, PFv. = 1514,5 ft 
S 1 .NT.ONG, = 1747.8 
DJiTH COO, = 173 . S KN 


AND PN9TNF HATA 
AV9, NIPT sj 7496, PPM 
AVG. FPO = 1.734 

A/P wEAniNr, = 210. P=G 

PLAP phr, = ijp 2.1 PEG 
PATM ANG. = 1 1.0 P=G 

PITCH ANG. = 70,9 P'^G 

GO, HPTGHT = 98000. LR 


WEATHER DATA 
AMp, temp. = 55.4 P 
PFL. HUM, = 32.8 PCT 

APS. HUM. = 3,7 GM/M3 

WIND SPEED = 3 . KN 

WIND DIP. = 720. DEG 

STA, PRESS = 29.80 IN HG 
PT, theta = .9957 


fiTRPl fiNC 
T I «jip or 


SPACE of'<: T^inNIMG IS pflAT’vp to Mfc ppP tim= 8 T Mir OF H- 
0‘»‘HEP oep = OPMANCP '^ATA is pDR TTMC op dni tm pc ii- q« g q 
ayorP'*rT at minimum DISTANCE =pDM MTCROPHhN= LOCATlfjfg n- q- 


0- 4.8 
4.1 


OFCcocNCP ^noei^rc wc-vthpR mNOTTlONS T^MP - 77 . 7 e g g^L. HU«, = 70.0 PCT 


OFRCRIPTIDN OP ACOUSTICAL DATA PPOCESSTNG 


AMALV7FR Type / o=S0LIT»PN GP192UCTSA1 / 0.75 OR 
CISA MODE I pASR WTtm AIJTD-RTAPT 
gflMO|_F tntfovAL RASfC data = .500 SECONDS 

AVFOAr.iHG time - 1,500 SECONOR 

00 

U) 


ATMPSPHPRTC attenuation SAE ARP 866 fPEVl 
BASK UNIT SOUND PRESSURE LFVFL 

fDB PC|_. 0.0002 MICRDPAR) 
DATA Tyoes 1/3 OCTAVE* OVERALL* A-WTD, 
PNL. PNLT e EPNL 






^ ^ 


OS TABLE C-Z9 (CONTINUED) 

DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION |SUMMARY 

pftPT 36 rALCUL&TEO NOISF LEVELS 16140628 PftGE = 2 

YonFl D':-9-3l F|J5ELAi;= NH. 741 PEGTStPATTHN NO. M6463R TPST O&TE 1-29-75 

= L!^^MT MO, 16 tc«;t RUN NO l« MKPODHnNF NO, 9 MIC. L’^r4‘*’!CfN 16 

PFcpDCNirp CONf^ITTHNS-OC-q QC=&N Str^ElTNc PF = EP.FNCE CONPlTinN CMANRE 
SMMM49Y OF MEA5nP*=’0 MOTSE L'VFI.P. 

PNLTM= 97.9 PNOP ore- -1,6 OR FONL= 96.3 E^MDR 
summaov nc oFi.Tax raLCULftTicNs 



MpA<:iper) 

AnjUSTPn 

NOISP 4njU?TMFMT OAPAMPTcpR 


FPFOUFNrv 

5PL 

MOTS? MESS 

SPL 

NPTSINCSS 




(H?) 

(OP) 

IMnv5) 

t»'Bl 

INOYS) 


PEF. 

TFST 

50 

76,2 

3.4 

76.2 

3.4 

W«=ATHFP 



63 

77,3 

5.3 

77.3 

5.0 

AMB. TFMP. (OEG F) 

77.0 

55.4 

50 

75. B 

5.4 

75.8 

5.3 

OFL. HUM, (PCT) 

70.0 

32.8 

ion 

77.7 

5.1 

72.2 

5.1 




125 

66.1 

3.4 

66.3 

3.4 

orFFOPMANCF 



160 

75.0 

S.O 

74.9 

7.9 

OATH SPFFD fKN) 

176.8 

173.5 

200 

Bl.3 

14.2 

81.1 

14.1 

AVF FN/n (LBS) 

13721-0 13585.5 

750 

85.6 

23.5 

85.4 

23.3 




31.5 

86.5 

23.3 

86.3 

22.9 

FLIGHT ppocILF GFOMETRY 



400 

76.2 

12.3 

76.0 

12.1 

MINIMUM OTSTAmCF (FT) 

1754. 

1748. 

500 

83.5* 

20-3 

83.3* 

2 3.3 

MOISF PATH niST, (FT) 

1874. 

1874. 

63 0 

78.9 

14.0 

78.8 

14.7 




POO 

77.1 

13.1 

77.2 

13.1 

CALOULATFO MOISf LFVFLS 



1000 

73.4 

13.1 

73.8 

13-4 

wFiSUREO Eonl 

96,3 fonDR 


1250 

69.9 

9-1 

71.1 

9.0 

OELTA 1 (ARP866) = 

0.4 EPNOB 


1600 

65.7 

8.6 

67.8 

10,3 

DFLTA 2 

0.0 fonob 


2000 

58.5 

6.7 

63-0 

8.5 

OELTA S = 

-3.1 Fpejnp 


2500 

50.4 

4-1 

57.8 

6.8 

OEL-^A fn/T) * 

o.i fpndb 


3150 

40,7 

2-2 

52.5 

5,1 

off. cpnl FN/0 

96.8 Eomop 


AOO'J 

5000 

6300 

31.2 

1.1 

48.9 

3.9 




ROOO 

10030 








PNt. 

05.9 

PN08 

96.4 

PNHB 




PNLTM 

97.9 

PNOB 

98.3 

PNOB 





* BftNP oPOn'iriNG TONE COPPPOTION 


' »■ ^ li t Ly 


















ismwajjutOT- 
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TABLE C-2.10 

DC-9 REFAN SIDEUNE FLYOVER-NOISE TEST CONDITION SUMMARY 

Cftq PAP-^ 36 FLYOVFR NOTSP L^V^tS 
nATA TnPV'^tFir ATTf*N INFOPMATTHM 

OATft nTGT'^T7‘=r) hAta ppnrc<SF^ 06728/7S 14140628 PAOF I 


MPOEl OC-9-31 PFO, NO, N54638 
nr-9-3l PFPAN FLVOVFP NQ19F TF9T 
PAP PART 36 NOISF L*=VF1.9 

FNfiTNF/NArpLL’^ rCNFIOUCATlON — Pf.WA JT80-109 FNGINCS WITH ACniJSTfrAL!.V trPATFO 

NACCLI F^ 


TVOC nF t-| vnvFP — StMULATFp T.O. <-LIMP nATft <"l.AS9 FN/PLT = 9SJJ LBS 

MPAcijdfmfnt TYPS — ,25 NM» SXOFlTNFt 4 FFfT ApnVP SANOY OTPf 

PprnpniNO y = SSS.Ot v = 1464.0» 7 = -9,0 *=FET FROM WEST-MOST 5NO 0® RUNWAY 
OFccDtrNCF PPrOPOTNG LOTATION Y = 538.0* V = 1519,0* 7 = .0 FEET 


NEASUPFMF^'t INF'^ 
NTf, NUM9<=P 10 
MIC. L pc AT tom 70 
NIC. nPT=NT GOA7TNG 

Tfrt Sl^F VIJMA 

TFST f>ATF 1-20-75 
TFS"^ MUNBPP JHR 511 
.|OP PFFl. A528? 


AIRPLANE 

RUSF, NO. 741 
HIGH‘S 16 
7IJN 18 

HCXOHT = 882.2 ft 

LAT, ncv. =-1410.8 ft 
SLNT.PNG. = 1663.9 ft 
path SPO, = 173,5 KN 


AND ENGINE DATA 
AVG. NIPT = 7496. PPM 

AVG, FPO = 1.734 

A/P HEADING = 210. OFG 

= 1 AP Pns, = UP 2.1 PPG 
path ANG. = 11. 1 DFO 

PITCH ANG. = 2 3.9 DEG 

GP, WFIGHT ^ 98000. L8 


weather oata 
AMR, TEMP, = 55,4 « 

PEL. HUM. = 32.8 PCT 

A8S, HUM, = 3.7 GM/M3 

WIND SPFFO = 3. KN 

WIND DIR. = 220. 0=G 

STA, PRESS = 29.80 IN HG 
PT. THETA = .9957 


AT® plane 

TIMC OP 


spate phSITIONIMG is RELATIVE TO MIC Pnp ttmf AT MIC OF | l- 
OTHTC ppppoRMAMCF PATA IS *=00 TTMF OF PNLtm of li- Q- 9.5 
AIPTRAFT at distance PROM MTCOPPHONF lOCATION II- 0- 


0-4.7 

4.2 


^CCCPCM^C 5 UP = nrp wfathco rnN^TTICNS temp = 77.0 f r. pel. HUM. = 70.0 p^'T 


DP«;cpiPTinN OF acoustical data processing 


ANAlv^FP tvoc / opc-iluttoN GP19?1(CISAI / 0,25 
CTSA MnDF I PASS with All*^n-STAPT 
SAMOt p TnTfpVAL fop 8ASIC DATA = ,500 SECONDS 

AVFP5GTNG Ti^p = 1,500 SE<‘nNns 

os 

ui 


03 atmospheric ATTENtjATIDN SAE APP866(PEVI 

RASIT UNIT SOUND popssifPE LFVFL 

I DR PEL. 0.3032 mtcP0«AP) 
1/3 OCTAVE, OVERALL, A-WTO* 
PNL, PNLt t PPNI 




.JiAiii! jj;i: ^ yt, 




DATA TVPPS 


286 


TABLE C-2.10 (CONTINUED) 

DC-9 REFAN SiDEUNE FLYOVER-NOISE TEST CONDITION SUIMMARY 


F4P PAR'*' 36 CALCltLATFO NOTSE LEVELS 14160628 PAGE » 2 


MOi^FL 

OF-9-31 

eiJSFL fiOF 

NO. 741 


pfOISTRATJ OM NO. N54638 

TEST OAT= 1-29-75 

«l rr,HT 

MO, 16 

TFST RUN 

vn 18 


yfroOPMONF NO. 13 

MK. LOCATION 

23 

REFFPFrjrF rOM'^T'^TON^^ 

-OC-O PFFAM 5IOFI INF RFFEOFNCF FOMf'iTiON CHAMGc 



•jtJVMAOV 

nr ME 4 «;»ppen NOISP LFVfiS. 





PMLTM= 99.9 

«>MDR 

nCF= -2,8 OR 

FPNl= 

97.1 

FPN08 



SUMMARY 

OF '^FL'FAl CM CUl.A’’TnMC 






MFaCIJPC*^ 

A0JU5T«:n 

NOISF AD.JtlSTMFN'^ PARAMFTcpc 


PFOUFNrV 

SPL NHTSTMFSS 

501 NOT5INFSF 




(H7) 

f OR) 

(NOYCl 

<0o> 

(MOMS) 


Pff. 

▼E5T 

SO 

76.6 

3.S 

76,3 

3.4 

WCAThco 



63 

76.3 

4,6 

76.0 

4.4 

AMR. TFMP. (OFG 

FI 77.0 

55.4 

80 

77.0 

6.9 

76,6 

6.7 

PFL, HUM, (PCTJ 

70,0 

32,8 

100 

7?.S 

5.7 

72.1 

5.1 




12S 

71.3 

5.7 

70.9 

5,1 

DprcqoMAMCF 



160 

80.4 

11.7 

80,0 

11.3 

PATH 5PFFO (KM) 

176.8 

173.5 

200 

86-2 

20.0 

85.7 

19.3 

4 \fc cw/r> fLR5) 

13721.1 13589.4 

250 

89,1 

26.2 

SB. 6 

75.2 




31S 

8S.0 

70.9 

84.4 

70.0 

FI TGHT POOFIIF oFOMPTOV 


400 

R0.7 

16.8 

80.1 

16.2 

MINIMUM nrsTfewrF 

fFT) 1754. 

1664. 

SJ-) 

8S-SP 

23.5 

84,9* 

2-7.5 

t>ATH ni<:t. 

(FTj 1927. 

1056. 

630 

•77.7 

13.6 

77.1 

13.1 




aoo 

78.^ 

14.2 

77,9 

13.9 

CM.njLATFO NOIRO lovFLS 


10,33 

75.3 

11.3 

75.1 

11,4 

MFA5UPFO FPMp, 

= 97,1 fpmi>8 


i?so 

71.3 

lO. 1 

72.0 

10.6 

0FL“»'A 1 fAOP866> 

= O.l FPNOR 


1600 

66,8 

0.6 

68.9 

11. 1 

OFtTA 2 

* 0.2 fomor 


203 3 

63.1 

6.9 

63.8 

9.0 

Oci.ta r 

= -0.1 fomor 


?soo 

54.0 

5,7 

60.7 

8.3 

OFLTA 6N/n 

= O.l fomor 


3)60 

42,8 

2.6 

53.8 

5.5 

Qpr, cPMf FN/r< 

= 97.4 FPNOR 


40;>’3 

31.9 

1.2 

49.5 

4.1 




sooo 








6000 








8000 








1 133 3 








PNL 

97.8 ONO^ 

97.9 P^’OR 




PNI tm 

99^0 '5Mna 

133. 3 PN9R 





# Rft^|n IMP THMC 


•rofcfejif'^FiaMieW ^ 








TABLE C-2.11 

0C>9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 



■=40 P45T 36 clyHVPP "^OTSE 
OAT.A Tr»CM-rxTXr4TTnM T \' = 0 P MAT » 

r,\TH r>Tr;TT^733 ’-I-?*! '>AT4 DO ‘^*=H 06>^28/7*» I41/i06?fl OAOP 1 

ME>r>e( 3C-M-31 OFC. vr*. M546T8 
nr-Q_3l P«'<=AN Cl vnvFo MHT^F TF«:T 
•=40 PAOT 36 4'OISP^ LFVFl «■ 

FNf'TTNF/NArri.i. = rrNFTrjfo atthm — JT80-109 FWf;!NtS WTTH ALLY TPEaxED 

NjarPtlP*; 


rvpo fiF C|.vnv=P — *'TMU1 IT^r tmr 04X4 CL&SS '=M/nLT = qsoo l_»'F 

ACKOPMC-gT Typo — STOELTME* A F^ET AQOVF FANDY ntRT 

3 cmi?nTM''- AT y - Sop.Q, Y A 61 , 0 » 7 = A ,0 Fcct WFSX-MnST =Nn nc PUNViav 

BCFpqpMCF ocroPOTNr. *.nr 4 TTnM v = 5 T 8 . o, v =-l 5 l 9 . 0 * 7 = .0 FFFT 


mfacuofmfmt tnfh 
MIC. N'JMRco <5 
«TC- I DCAtt^m 16 

MIC. no T KMT r;o4 7T(vir, 
TEST SI'^F Y')MA 

TF?T r,4TC l-?q-7S 

TFST NUMpe-O JOP 511 
JPR PFEL 4AP16 


ATPP' 4NP 

FtlS^. MH. 7Al 
FLTf^HT 16 

onN lo 

HETr,HT = 814,1 FT 

L4T. DEV, = 1501.3 "^T 
SlWT.PKiq. - 1707,8 =T 
oath coo. = 173.4 KN 


4N0 fnoTNE nAT4 
AVC, nipt s 7533. PPM 
4 VO, EPP = 1.744 

4 7P HCAPINC, = ?10. OFG 

FLAP pnc. s IJP l.q OFG 
PATH 4N0. = ll.l ner, 

pitch 4NG. = 19. P DEO 

r,P. WFIOHT = 97.130. L8 


WEATHEP 04TA 
AMR. TEMP, = 56.5 P 
OFL. hum. = 30.4 PCT 

ABS. HUM. = 3.6 GM/M3 

WIND SPFFn = 3. KN 

VIIMO niP. = 220. nEG 

STA. PPES5 = 29.00 IN HG 
PT, theta = .9963 


AIPPIAM^ T.oArF ohSTtthnTNG TS hciattvf TH Mjr crjR TjMe AT MTC OF 11-17-74. 

3THCD dfpfoomANCF PAT4 fs fqp time OF onITm 11-17-27.5 
TT'*'= PF ?TP'"P4ot 4t ■4TMTMIJM otftanCF cpnw MirpnoH^NF IO^ATln^| 11-17-24.5 


5 


rcfcpfm-,E fijofacf w = ATHFo roNniTirNS tfmp - 77.0 f f , pel, HUM. = 70.0 PFT 


offcription if acousttcal data pP0'‘FSSIMG 


CO 

00 


4MALY7FP Tvoc / oc<;oL'JTTnN GP19?1frTSA) f 0.25 OB 

r.TSA YOOF 1 PASS htth auto-stapt 

FAMPLC fMTcoVAL =no PAFir oat A - ,500 SFCnNOS 

flVEPAGTNO tjmf = 1.500 SFCOMCS 


ATvosphfotf 

P4STC UNIT 
data TVPCS 


ATTFNUATtON SAF APP066fPFVI 
prjilNn ppcfsUoF LFVFi. 

fnp RCL, 0.0002 MTCPOB&pJ 
1/3 OCTAVE, overall* A-VITO. 
PNLt **NLT 6 PPNL 












*■ viv . J..J 




Cl o 


to 

00 

00 


TABLE C>2.11 (CONTINUED) 

009 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 


CAR P&PT 36 CALCULATPO NOtSF IFVFLS 


IA1606?R 


PAG? 


^!0. 16 


FDSFl AC? 
▼FST RM^t 


NO. 

wn 


7Al 

19 


PFCfSTRATtON NO, 
MK«>nPHON= NO. 


N54638 

9 


TCST DATE 1-29-75 
MTC. LOCATION 16 


TicppopNcc CONDI ^lPN9-0'*-9 OEFAN RTDPITNF RFFFRFNCE roNOITlOM CHANOE 
SUNMAPY 0= MPASUPEO NOISF L^VFLR. 

OM|TM- 99,9 PNOR OCc= -3.8 OB FPNL= 97,1 E^NDR 


summary n= OFtTAl rALrULATTONS 




An.lUSTEP 

NOISE ADJUSTMcnt pftt»aMPTERS 


rcFOUFwrv 

S^L 

N0TS1N«=SS 

SPL 

NCTSINFS5 




<H7) 

fDR) 

IM^YS) 

('^Pl 

INCIYS) 


REP. 

test 

so 

75.1 

3.0 

75.0 

3.0 

IjCATHPP 



63 

76,? 

4.5 

76.1 

4.5 

AMR, TEMP, (DEG »=) 

77.0 

56,5 

RO 

77*6 

6.2 

77.5 

6.2 

PFt, hum. (oryj 

73,3 

33.4 

100 

74.0 

5.9 

73.9 

5.9 


, 


125 

69,? 

4.4 

69,1 

4.4 

PREPORMANCE 



160 

74.8 

7,8 

74.6 

7.7 

PATH SRFEO (KN) 

176. 3 

173.4 

2>> 

B3.1 

16.2 

82,9 

15.9 

tVE PN/n (LRSI 

1372U0 13735.7 

250 

87.1 

?2.8 

86.9 

22.4 




315 

88.0 

25,9 

87.8 

25.4 

PLIGHT PROFILP GFOMPTPV 



4)3 

79,4 

15.4 

79.2 

15. 1 

MINIMUM DISTANCE (PTJ 

1725. 

1708. 

500 

85,7* 

73.8 

85.5* 

73,4 

NDIPP PATH DTST. (FT) 

1763. 

1749. 

630 

81.6 

17,8 

81.4 

17.6 




POT 

79,9 

15.9 

80.0 

16.0 

CALPULATEO NOISF 1 EVELS 



1000 

77.5 

13,5 

78.0 

14.0 

mfaS'IPEO FPNL = 

97.1 FOt^OB 


1250 

75.1 

13.1 

76.4 

14.3 

DELTA 1 (ARP8661 = 

0.6 FONOB 


1600 

70.6 

12.5 

73.3 

15.0 

nPLTA 2 = 

0.0 PPNDB 


2000 

63.5 

8.8 

68.1 

12.1 

oelta S = 

-O.l rPNDR 


2500 

56.7 

6.3 

64.3 

13.6 

oflta pn/d 

-3.) PONOB 


3150 

46.7 

3.4 

58.7 

7.8 

PPF. PONI PN/n = 

97,7 PONOR 


4000 

36.7 

1.7 

55.4 

6,? 




5000 








63)3 








8000 








lOOOO 








PNL 

9P.3 

PNOB 

98,8 

ONOP 





99,0 

OMOR 

100.5 

on'^R 





* BAwn ppomjCTNr; tone copppctio^] 










V 




TABLE C>2J2 

DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 

CAP PAPT 36 FLVnVPP MPT 
oa^A t'^cntipic&'^tON TN^noMATinw 

rK-TTl/en 7-1-7S riATA PROrC^S^r) 06/?8/75 141A0628 PAG*: I 

iw'OOEl nC-9-31 REG. N5A63a 
nr_<5_3i R^RftN FLYflVFp MG!SE TCGT 
FAR PAPT 36 NOlsc LFV^^l*^ 

c^!^,I^lc/^JArcL' ^ rp«iJciGMP — PSWA JT8r>_io9 c*>JGTNPS WITH AmilGT TC ALLY TPF&TFG 

NAFFLIR*; 


jyprz np civnwec — GIMULATCO T.n, rtlMB naTA CLASS — FN/DLT = 9800 L«S 

Mc a5,|0CMC»'J'^ Type — ',75 mmj ctoFLINE, 4 PRFJ ARfiVE SANDY PTRT 

ocrhpniMG AT Y = 888.0, Y = 1464.0, 7 = -9.0 ^ecT CROY WCST-YOS"* E^D 0*^ RtiNWAY 

pcqcpcMrc pcnpr)i^(G i.rirATxnM x = 538.0, y = 1519.0, 7 = .0 FFP’*’ 

mcaSIJRCMCNT tnc^ 

♦"TC, MIIMRCP in 
YT*" . 1 nc AT TON ?') 

MK. nRTF*>iT grazing 
TCST ST'*= V')ya 

TFST l-TO-78 

TC^T MtlMRCO j^(^ Rll 
JPR DCFl A4916 

AIRPLANF SPArc ooSl'^inNTNG TP PFLAttvR to viC F^ip T^ME AT MIC pc 11-17-24.4 
oTupr, opFcnPMANPF DATA T$ epR TTM= pc pNL'^y HR 11-17-28.5 
np aTPGRAC^ AT MTOTMiJM nTSTA^^'CC cpoM Mirpopunt^e LDCAYION 11-17-24.8 

PFccprM'‘c 5iipcArc wcathcr rONniTTpYS tpvp = 77,0 F £ RFL. HUM, = 70,0 pot 


ATPPL ANc 

RUSR. NO. 741 
RLTr-KT 16 

RUM 19 

MFTGH't = 827.6 PT 

LA'^. npv. =-1423. P R'* 
SI NT. PNG. = 1646.9 =t 
PA’-M SOD. = 173.6 YN 


AMP FNGTNP R>ATa 
AVP. MIRT = 7536. RPM 

AVG. *'PR = 1.745 

A/P HFAhinG = 210. OFG 

Cl AP POS. = UR 1,9 PFG 
PA-^H AMG, = llil ORG 

PITCH A»'G. = 70.1 PEG 

GR. WFIGHT = 97303. LB 


WEATHFP OATA 
AMR. tcmp, = 56.5 P 
RFL. HUM. * 30-4 or-r 
ABS- HUM. = 3-6 GM/M3 

WIND SPFRD = 3. KN 

WIND oiR, =s 220. DFG 
STA. PRESS = 29.80 IN HG 
P'*’. theta = .9960 


OESCP inf4 HP A^'nijCTTCAL DATA PPnccSSTNG 


AVAl VZ = R ’YPC / PPSOliITTON GP197URISAJ / 0.25 
riSA MHOF 1 P'8S NITH A'J’*P-STAP'^ 

6AYP1F TMTCOVAi c-io OtSlC DA'^A = .500 SFCDNOS 

AVRC AGING timR = 1.80O ScrnMCS 
■sj 
00 
vO 


ATYO';pHFRTr ATTCNua'^IPN SAE ARPR66fPFVI 
BASIC UNIT' SOUND PRRSSURE LEVEL 

IDP PEL. 0.0002 MTCRflBAPl 
pA-TA TVPPS 1/3 nC'*AV*=, overall, A-WTf), 
PN1 , PNLT £ EPNL 






- — xxus.Ju'ai.M:'-. . 
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TABLE C-^I2 (CONTINUED) 

DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY 




FAR »4RT 

26 OAICUL4TF0 N0»5F LpVFLS 14140628 94GF = ? 

Mpnct 

f)r-q-3l 

FI 19 FI AGP 

NO. 741 

ppGTSTRATTOM no, M54638 7c*T OATP 1-29-75 

= L 

MO, 16 

tf«;t rum 

MO 19 

»?TCR0PM0NP mo. 10 MIC. LOrftTiON 20 

0 PFCD C 

•^MOI 

_nr-9 RCF4M *^TOFl ’MC 

OFCCOFvrc '•OMDTTIOM OHANGP 

ci|MV|&PV HF M^AS*J5Fn LFVPIS. 



PNL^m= qq. 

7 PV^P 

0.-':= -2.6 '^R 

FPNL= 97.2 

CPNPR 


^1 r ALPin. ATiriM«; 




Mcficiji^rn 

Af'JUSTO 

NOI5F A0JU5TM5NT 0ARANPtfr5 

FOFOijPMCv 

SP|. 


5PL 

NOT S’MPSS 


IH7 ) 

f J 

f MOV 9) 

(OPl 

(MCYSl 

PFF. TFST 

50 

77.8 

4,0 

77.5 

3.9 

WFATMFP 

6’ 

78.7 

5,7 

78.3 

5,5 

AMR. TFMP. fpFG F| 77.0 56.5 

80 

78.1 

6.5 

77.7 

6,3 

PF| . HUM, fPCT} 70.0 30.4 

100 

74,8 

6.3 

74.4 

6.1 


125 

69,4 

4.5 

69.0 

4.3 

ODFPnp nance 

160 

79,0 

11.3 

79.5 

10.9 

PATH SPFEO (KN) 176.8 173.6 

200 

86.0 

19.7 

85.5 

19,0 

AVF fn/o fL5S) 13721.0 13761,9 

750 

88.7 

24,6 

87.7 

23.7 


?15 

87.5 

74.9 

37.3 

24.0 

•=LTOHT PROFILE GCOMFTPY 

400 

79.7 

15,1 

78,6 

14.5 

MINIMUM niSTANCE fFT) 1725. 1647, 

500 

95,6* 

23.6 

85.1* 

22.7 

N-Ycc PATH OTR"^. r«=T) 1838. 1773. 

650 

79.9 

15,9 

79.5 

15.4 


800 

79.7 

15,1 

79.0 

14,9 

CALCmLATCo mOTSF LEVFl 8 

1000 

74.4 

10.9 

74.7 

ll.l 

MPASU9F0 F*»NL = 97.2 FPNOR 

1250 

71.0 

9.8 

71.9 

10.5 

OFLTA 1 (ARP866I = 3.1 PPMOP 

1600 

65.9 

9.0 

68*3 

10.6 

pcL-TA 2 = 0.2 PPNOR 

2000 

60.4 

7.1 

64.6 

9.5 

OFf^A S = -0.1 PPNOB 

7500 

54.0 

5.2 

61.2 

8.6 

OcjTA CM/n = -3,9 FPNOR 

3150 

47,7 

2.6 

54.3 

5.7 

RF=. FPNL FN/0 = 97,4 ppNOB 

4000 

32.7 

1.3 

50,6 

4.4 


5000 






63 n 






ROOD 






10000 






PMl 

97,7 '»M0R 

97.9 

PMOR 



99,7 OMnq 

99.9 

PMOR 



« opnni(rT*4r; tomc ’’T'^N 




>fl ,,, 










TABLE C-3.1 

DC-9 REFAN TAKEOFF FLYOVER-NOISp TEST CONDITION SUMMARY 


FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-1-75 DATA PROCESSED 07/01/75 12200701 PAGE I 

MODEL DC-9-31 REG. NO. N54638 
DC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — PCHA JT8D-L09 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — TAKEOFF CORK FLYOVER DATA CLASS — POWER 

MEASUREMENT TYPE — BENEATH FLT PATH, 4 FEET ABOVE SANDY DIRT 

RECORDING AT X = -7301.0, Y = .0, 2 =-81.0 FEET FROM WEST-MOST END OF RUNWAY 

REFERENCE RECORDING LOCATION X = -7966.0, Y = .0, Z = .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER 1 
MIC. LOCATION C6 
MIC. ORIENT GRAZING 
TEST SITE YUMA 
TEST DATE 1-29-75 
TEST NUMBER JOB 511 
JOB REEL A5282 


FUSE. NO. 741 


AIRPLANE AND ENGINE DATA 


AVG. NIRT = 7567. RPM 

FLIGHT 16 AVG. EPR = 1.745 

RUN 9 A/P HEADING = 210. DEG 

HEIGHT = 2316.1 FT FLAP PCS. = UP 2.1 DEG 

LAT. DEV. = -134.5 FT PATH ANG. = 8.8 DEG 

SLNT.RNG. = 2320.0 FT PITCH ANG. = 18.6 DEG 

PATH SPO. = 179.6 KN GR. WEIGHT = 108600. LB 


AMB. TEMP. 
REL. HUH. 
A8S. HUM. 
WIND SPEED 
WIND DIR. 
STA. PRESS 
RT. THETA 


WEATHER DATA 


48.8 F 
: 41.4 PCT 
3.7 GH/M3 
2. KN 
330. DEG 
29.81 IN HG 
.9909 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 9-32-33.3 
OTHER PERFORKj^HCE DATA IS FOR TIME OF PNLTM OF 9-32-40.5 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 9-32-32.2 


REFERENCE SURFACE WEATHER CONDITIONS TEMP * 77.0 F C REL. HUM. = 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


/ RESOLUTION GR192IICISAI / 0.25 DB 
PASS WITH AUTO-f 


ANALYZER TYPE 

CISA MODE I PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME = 1.500 SECONDS 


ATHCJ 

BASK 


to 


PHERIC 

UNIT 


DATA TYPES 


ATTENUATION SAE ARP866(REV) 
SOUND PRESSURE LEVEL 
tDB REL. 0.0002 MICR06ARI 
1/3 OCTAVE, OVERALL, A-WTD, 
PNL, PNLT C EPNL 




S'-VeA*s*. 


^1 js litiUfcarAil/'i H u . 


ri d 


ro 

nO 

to 


TABLE C-3.1 (CONTINUED) 

DC-9 REFAN . AKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY 


MODEL OC-9-31 
FLIGHT NO. 16 


FAR PART 36 CALCULATED NOISE LEVELS 


12280701 


PAGE 


FUSELAGE NO. 741 
TEST RUN NO 9 


REGISTRATION NO. 
MICROPHONE NO. 


N54638 TEST DATE 1-29-75 

1 MIC. LOCATION C6 


REFERENCE CONOIT IONS-DC-9 REFAN TAKEOFF WITHOUT CUTBACK SLOPE FROM FINAL CORR CURVE 


SUMMARY OF MEASURED NOISE LEVELS. 


PNLTM* 


FREgU|NCY 

50 

63 

60 

100 

125 

160 

200 

250 

315 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

6000 

10000 

PNL 

PNLTM 


PNDB 

OCF= 0.6 08 

EPNL* 

96.7 EPNDB 




OF OELTAl CALCULATIONS 





MEASURED 

ADJUSTED 

NOISE ADJUSTMENT PARAMETERS 


SPL 

IDB) 

NOISINESS 

(NOYSI 

SPL NOISINESS 
(DB) (NOYS) 


REF. 

TEST 

79.5 

4.7 ' 

78.9 

4.4 

WEATHER 

77.0 

48.8 

78.9 

5.9 

78.3 

5.5 

AMB. TEMP. (DEG FI 

76.0 

5.4 

75.3 

5.1 

REL. HUM. (PCTI 

70.0 

41.4 

80.8 

10.4 

80.1 

9.9 




83.5 

13.5 

82.8 

12.8 

PREFORMANCE 

180.3 

179.6 

86.8 

18.1 

86.0 

17.1 

PATH SPEED (KNI 

83.8 

16.9 

82.9 

15.9 

AVE FN/D (LBS) 

13891.0 13750.0 

79.7 

13.7 

78.8 

12.8 

r>- 



85.2* 

21.2 

84.2* 

19.7 

FLIGHT PROFILE GEOMETRY 

2443. 

2295. 

79.6 

15.6 

78.5 

14.4 

MINIMUM DISTANCE (FT) 

79.4 

15.3 

78.2 

14.2 

NOISE PATH OIST. (FTI 

2935. 

2757. 

76. B 

12.8 

75.6 

11.8 




73.0 

9.9 

72.1 

9.2 

CALCULATED NOISE LEVELS 

96.7 EPNDB 


70.4 

6.2 

69.9 

8.0 

MEASURED EPNL - 


64.3 

6.2 

64.6 

6.3 

DELTA 1 (ARP866) » 

-0.8 EPNDB 


54.8 

4.2 

56.8 

4.8 

DELTA 2 

0.3 EPNDB 


46.4 

2.7 

50.7 

3.6 

DELTA S 

-0.0 EPNDB 


34.4 

1.4 

42.4 

2.4 

DELTA FN/0 

0.1 EPNDB 



REF. EPNL FN/D * 

96.3 EPNDB 



95.2 

96.1 


PNDB 

PNDB 


94.4 PNDB 
95.3 PNDB 


* BAND PRODUCING TONE CORRECTION 




■ 1 : . . J,. . u IJiij ,11.;*.; 
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TABLE C-3.2 

DC-9 REFAN TAKEOFF FLVOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION NFORHATION 


DATA DIGITIZED 2-175 


DATA P,nOCESSED 07/01/75 


122B0701 PAGE 1 


MODEL OC-9-31 REG* N3« N54638 
PC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE /NACELLE CONFIGURATION — PCUA JT8n-L09 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — TAKEOFF CORR FLYOVER DATA CLASS — POWER 

MEASUREMENT TYPE — BENEATH FLT PATH# 4 FEET ABOVE SANDY DIRT 

RECORDING AT X = -7301.0# Y * .0# Z =-9l.O FEET FROM WEST-MOST END OF RUNWAY 

REFERENCE RECORDING LOCATION X = -7966.0# Y = .0# Z - .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER 1 
MIC. LOCATION C6 
MIC. ORIENT GRAZING 
TEST SITE YUMA 
TEST DATE 1-29-75 
TEST NUMBER JOB 511 


FUSE. NO. 741 


AIRPLANE AND ENGINE DATA 


JOB REEL 


A5282 


FLIGHT 16 
RUN 10 

HEIGHT = 2428.8 FT 
LAT. DEV. = -82.9 FT 

SLNT.RNG. = 2430.2 FT 
PATH SPO. = 178.3 KN 


AVG. NIRT = 7598. RPM 

AV6. EPR = 1.755 

A/P HEADING - 210. OEG 

FLAP POS. = UP 2.1 DEG 
PATH ANG. = 9.1 DEG 

PITCH ANG. = 18.9 OEG 

GR. WEIGHT s 106400. LB 


WEATHER DATA 
AMB. TEMP. = 50.4 F 
PEL. HUM. = 34.5 
ABS. HUM. - 3.3 

HIND SPEED = 2. 

WIND DIP. = 335. 
STA. PRESS = 29.81 
RT. THETA = .990 


34.5 PCT 
3.3 GM/M3 
2. KN 
335. OEG 
29.81 IN HG 
.9902 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 9-48-34.2 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 9-48-42.0 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 9-48-32.9 


REFERENCE SURFACE WEATHER CONDITIONS 


TEMP = 77.0 F C REL. HUM. = 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GR192KCISAI / 0.25 DB 
CISA MODE 1 PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME = 1.500 SECONDS 


ATMOSPHERIC ATTENUATION SAE ARP866CREVI 
BASIC UNIT SOUND PRESSURE LEVEL 

(OB REL. 0.0002 MlCROBAR) 
DATA TYPES 1/3 OCTAVE# OVERALL# A-WTD, 
PNL# PNLT C EPNL 
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TABLE C-3.2 (CONTINUED) 

DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 CALCULATED NOISE LEVELS 


12260701 


PAGE 


MODEL OC-9-31 
FLIGHT NO. 16 


FUSELAGE NO. 741 
TEST RUN NO 10 


REGISTRATION NO. 
MICROPHONE NO. 


N54638 TEST DATE 1-29-75 

I MIC. LOCATION C6 


REFERENCE CONDIT IONS-OC-9 REFAN TAKEOFF WITHOUT CUTBACK SLOPE FROM FINAL CORB CURVE 
SUMMARY OF MEASURED NOISE LEVELS. 


PNLTM» 96.2 PND8 OCF= 0.4 OB EPNL= 96.6 EPNOB 
SUMMARY OF OELTAl CALCULATIONS 



MEASURED 

ADJUSTED 

NOISE adjustment PARAMETERS 


FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 



(HZ) 

(D8) 

(NOYS) 

(OB) 

(NOYS) 

REF. 

TEST 

50 

60.2 

5.1 

80.0 

5.0 

WEATHER 


63 

78.0 

5.4 

77.8 

5.3 

AMB. TEMP. (DEG F) 77.0 

50.4 

60 

74.9 

5.0 

74-6 

4.9 

REL. HUM. (PCT) 70.0 

34.5 

100 

79.1 

9.1 

78.8 

8.9 



125 

83.8 

13.8 

83.5 

13.5 

PREFORMANCE 


160 

87.7 

19.2 

87.3 

18.8 

PATH SPEED (KN) 180.3 

178.3 

200 

64.9 

18.3 

84.5 

17.7 

AVE FN/0 (LBS) 13891.0 13876.4 

250 

60.5 

14.4 

80.0 

13.9 



315 

85.4* 

21.4 

84. 8« 

20.6 

FLIGHT PROFILE GEOMETRY 


400 

80.2 

16.2 

79.7 

15.7 

MINIMUM DISTANCE (FT) 2443. 

2403. 

500 

79.5 

15.5 

79.0 

15.0 

NOISE PATH OIST. (FT) 2968. 

2919. 

630 

77.3 

13.3 

77.1 

13.1 



800 

72.7 

9.7 

72.9 

9.8 

CALCULATED NOISE LEVELS 


1000 

69.9 

7.9 

70.9 

8.5 

MEASURED EPNL = 96.6 EPNDB 


1250 

63.7 

5.9 

66.2 

7.0 

DELTA 1 (ARP866) * -0.1 EPNOB 


1600 

54.7 

4.2 

59.5 

5.8 

DELTA 2 s 0.1 EPNOB 


2000 

44.7 

2.4 

53.0 

4.2 

DELTA S s -0.0 EPNDB 


2500 

32.1 

1.2 

45.'. 

2.6 

DELTA FN/D = 0.0 EPNDB 


3150 





REF. EPNL FN/D = 96.5 EPNOB 


400U 







5000 







6300 







8000 







10000 







PNL 

95.4 

PNDB 

95.3 

PNDB 



PNLTM 

96.2 

PNOB 

96.1 

PNOB 




4 BAND PRODUCING TONE CORRECTION 
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TABLE C-a3 

DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY 

FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-6-75 DATA PROCESSED 07/01/75 12280701 PAGE 1 


MODEL DC-9-31 REG. NO. N5A63B 
DC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — P &HA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — TAKEOFF CORR FLYOVER DATA CLASS — POWER 

MEASUREMENT TYPE — BENEATH FLT PATH, A FEET ABOVE SANDY DIRT 

RECORDING AT X = -7301.0, Y = .0, Z =-81.0 FEET FROM WEST-MOST END OF RUNWAY 

REFERENCE RECORDING LOCATION X = -7966.0, Y = .0, 2 = .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER 1 FUSE. NO. 

MIC. LOCATION C6 FLIGHT 

MIC. ORIENT GRAZI^'G RUN 

TEST SITE YUMA +IEIGHT 

TEST DATE 1-29-75 LAT. OEV, 
TEST NUMBER JOB 511 SLNT.RNG. 

JOB REEL A5282 PATH SPO. 


AIRPLANE AND ENGINE DATA 

AVG. NIRT = 7603. RPM 

AVG. EPR = 1.757 

A/P HEADING = 210. 

FLAP POS. = UP 
PATH ANG. = 

PITCH ANG. = 20.2 DEG 

GR. WEIGHT = 103800. 


741 
16 
13 

= 2382.5 FT 
= 29.4 FT 

= 2382.7 FT 
= 177.1 KN 


DEG 
2.1 DEG 
10.5 DEG 
DEC 
LB 


AHB. TEMP. 
REL. HUM. 
ABS. HUM. 
WIND SPEED 
WIND DIR. 
STA. PRESS 
RT. THETA 


WEATHER DATA 


52.5 F 

36.1 PCT 
3.7 GM/M3 

2. KN 
100. DEG 

29.01 IN HG 
.9908 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FCR TIME AT MIC OF 10-11-33.9 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10-11-41.5 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-11-32.6 

REFERENCE SURFACE WEATHER CONDITIONS TEMP = 77.0 F L REL. HUM, = 70.0 PCT 
" <■ 

DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GR192UCISAI / 0.25 DB 
CISA MODE 1 PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME = 1,500 SECONDS 


ATMOSPHERIC 
BASIC UNIT 


DATA 


ATTENUATION SAE ARP866(REVI 
SOUND PRESSURE LEVEL 
<0B REL. D.0002 MICROBARl 
TYPES 1/3 OCTAVE* OVERALL, A-WTO, 
PNL, PNLT & EPNL 






MS li 




vO 

O' 


TABLE C-3.3 (CONTINUED) 

DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 CALCULATED NOISE LEVELS 


12280701 


PAGE 


MODEL DC -9-3 I 
-FLIGHT NO. 16 


FUSELAGE NO. 74L 
TEST RUN NO Z3 


REGISTRATION NO. N5A638 
MICROPHONE NO. 1 


TEST DATE 1-29-75 
MIC. LOCATION C6 


REFERENCE CONOIT IONS-DC-9 REFAN TAKEOFF WITHOUT CUTBACK SLOPE FROM FINAL CORR CURVE 
SUMMARY OF MEASURED NOISE LEVELS. 


PNLTM* 96.7 PNOB OCF* 0.2 DB EPNL= 96.9 EPNOB 
SUMMARY OF OELTAl CALCULATIONS 



MEASURED 

ADJUSTED 

NOISE ADJUSTMENT PARAMETERS 


FREQUENCY 

SPL 

iiOISINESS 

SPL 

NOISINESS 




(HZ) 

(DB) 

(NOYS) 

(OB) 

(NOYS) 


REF . 

TEST 

50 

80.4 

5.2 

80.0 

5.0 

WEATHER 



63 

78.5 

5.6 

78.1 

5.4 

AMB. TEMP. (0E6 F) 

77.0 

52.5 

80 

72.4 

4.0 

72.0 

3.9 

REL. HUM. (PCT) 

70.0 

36.1 

100 

79.6 

9.5 

79.1 

9.2 




125 

63.8 

13.8 

83.3 

13.3 

PREFORMANCE 



160 

87.6 

19.2 

87.1 

18.5 

PATH SPEED (KN) 

180.3 

177.1 

200 

64.8 

18.1 

84.2 

17-4 

AVE FN/D (LBS) 

13891.0 13658.9 

250 

80.3 

14.2 

79.6 

13.5 




315 

86.1* 

22.5 

85.3* 

21.3 

FLIGHT PROFILE GEOMETRY 



400 

79.7 

15.6 

78.8 

14.8 

MINIMUM DISTANCE (FT) 

2443. 

2352. 

500 

79-8 

15.8 

79.0 

14.9 

NOISE PATH OIST- (FT) 

3011. 

2899. 

630 

77-2 

13.2 

76.5 

12.5 




800 

73.0 

9.8 

72.5 

9.5 

CALCULATED NOISE LEVELS 



1000 

69.9 

6.0 

70.0 

6.0 

MEASURED EPNL = 

96.9 EPNDB 


1250 

62.9 

5.6 

64.0 

6.1 

DELTA 1 (ARP866) = 

-0.4 EPNDB 


1600 

55.2 

4.3 

58.3 

5.3 

DELTA 2 = 

0.2 EPNDB 


2000 

46.9 

2.8 

52.7 

4.2 

DELTA S 

-0.1 EPNOB 


2500 

39.7 

1.9 

49.7 

3.9 

DELTA FN/0 * 

0*0 EPNOB 


3150 





REF. EPNL FN/0 

96.6 EPNDB 


4000 








5000 








6300 








8000 








10000 








PNL 

95.7 

PNDB 

95.3 

PNOB 




PNLTM 

96.7 

PNOB ‘ 

96.3 

PNDB 





* BAND PRODUCING TONE 

CORRECTION 
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TABLE C-3.4 

DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 FLYOVER NOISE LEVELS 


DATA IDENTIFICATION INFORMATION 


DATA DIGITIZED 2-5-75 


DATA PROCESSED 07/01/75 


12280701 PAGE 1 


MODEL OC-9-31 REG. NO. N54638 
DC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — PCHA JT8D-109 ENGINES MITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — TAKEOFF CORR FLYOVER DATA CLASS ~ POtJER 

MEASUREMENT TYPE — BENEATH FLT PATH. 4 FEET ABOVE SANDY DIRT 

RECORDING AT X = -730L.0. Y = .0. Z =-8l.0 FEET FROM WEST-MOST END OF RUNWAY 

REFERENCE RECORDING LOCATION X = -7966.0. Y = .0, Z = .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER 1 
MIC. LOCATION C6 
MIC. ORIENT GRAZING 
TEST SITE YUMA 
TEST DATE 2-02-75 
TEST NUMBER JOB 511 


JOB REEL 


A5362 


FUSE. NO. 7Al 
FLIGHT 21 
RUN 53 

HEIGHT = 2062.1 FT 
LAT. DEV. = -145.0 FT 
SLNT-RNG. = 2067.2 FT 
PATH SPO. = 181.3 KN 


AIRPLANE AND ENGINE DATA 

AVG. NIRT = 7564. RPH 

AVG. EPR = 1.742 

A/P HEADING = 210. DEG 

62.1 FT FLAP POS. = UP 1.7 DEG 

45.0 FT PATH ANG. = 8.6 DEG 

67.2 FT PITCH ANG. * 18.7 DEG 

81.3 KN GR. WEIGHT = 108900. LB 


AMB. TEMP. 
REL. HUM. 

wInS speId 


HEATHER DATA 


WIND DIR. = 
STA. PRESS = 
RT, THETA = 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 9-38-56.1 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 9-39- 3.5 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MfCROPHONE LOCATION 9-38-55.0 


REFERENCE SURFACE HEATHER CONDITIONS 


TEMP = 77.0 F C PEL. HUM. = 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GR192KCISA) / 0.25 DB 
CISA MODE I PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME = 1.500 SECONDS 


ATMOSPHERIC ATTENUATION SAE ARP866IP.EVI 
BASIC UNIT SOUND PRESSURE LEVEL 

(DB REL. 0.0002 MICROBAR} 
DATA TYPES 1/3 OCTAVE. OVERALL. A-WTD* 
PNL. PNLT 8 EPNL 


to 

vO 

oo 


1 


0 . 9 . 


TABLE C-3.4 (CONTINUED) 

DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY 


MCDtL DC-9-31 
FLIGHT NO. 21 


FAR PART 36 CALCULATED NOISE LEVELS 

FUSELAGE NO. 741 REGISTRATION NO. 

TEST RUN NO 53 MICROPHONE NO. 


12280701 PAGE « 2 

N54638 TEST DATE 2-02-75 

I MIC. LOCATION C6 


REFERENCE CONDI T IONS-OC-9 REFAN TAKEOFF WITHOUT CUTBACK 
SUMMARY OF MEASURED NOISE LEVELS. 

PNLTM* 99.0 PNOB OCF= -0.3 OB EPNL= 98,8 EPNOB 
SUMMARY OF DELTAl CALCULATIONS 



MEASURED 

ADJUSTED 

FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 

(HZ) 

(OB) 

(NOYS) 

(DB) 

(NOYS) 

50 

84.5 

7.8 

82.9 

6.6 

63 

82.6 

8.3 

81.0 

7.1 

80 

78.9 

7.0 

77.2 

6.0 

100 

79.4 

9.3 

77.6 

8.1 

125 

84.0 

14.0 

82.2 

12.3 

160 

88.5 

20.4 

86.6 

17.9 

200 

89,4* 

24.9 

87. 5* 

21.8 

250 

80.0 

13.9 

78.0 

12.1 

315 

85.3 

21.2 

83.1 

18.3 

400 

84.9 

22.5 

82.6 

19.1 

500 

81.8 

18.1 

79.3 

15.2 

630 

79.5 

15.5 

76.9 

12.9 

800 

77.3 

13.3 

74.5 

10.9 

1000 

73.3 

10.0 

70.5 

8.3 

1250 

69.1 

8.6 

66.5 

7.2 

1600 

64.5 

8.2 

62.5 

7.2 

2000 

58.4 

6.2 

57.7 

5.9 

2500 

49.6 

3.9 

51.1 

4.3 

3150 

4000 

5000 

6300 

8000 

10000 

38.1 

1.9 

43.1 

2.6 

PNL 

98.2 

PNOB 

96.2 

PNDB 

PNLTM 

99.0 

PNDB 

97.0 

PNOB 


♦ BAND PRODUCING TONE CORRECTION 


SLOPE FROM FINAL CORR CURVE 


NOISE ADJUSTMENT PARAMETERS 




REF. 

TEST 

WEATHER 

AMB. TEMP. 

(DEG F) 

77.0 

55.1 

PEL, HUM. 

(PCT) 

70.0 

41.8 

PREFORMANCE 

PATH SPEED 

(KN) 

180.3 

181.3 

AVE FN/D 

(LBS) 

13891.0 

13781.5 


flight PROFILE GEOMETRY 

MINIMUM DISTANCE (FT) 2443. 2040. 

NOISE PATH OIST. (FT) 3124, 2609. 

CALCULATED NOISE LEVELS 

MEASURED EPNL = 98.8 EPNDB 

DELTA I (ARP866) = -2.0 EPNOB 

DELTA 2 = 0.8 EPNOB 

DELTA S = 0.0 EPNDB 

DELTA FN/0 = 0,1 EPNOB 

REF. EPNL FN/D = 97.7 EPNOB 



^ 
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TABLE C-3.5 

OC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY 

FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-5-75 DATA PROCESSED 07/01/75 L2280701 PAGE I 


MODEL DC-9-31 REG. NO. N54638 
DC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENG INEZ NACELLE CONFIGURATION — P6HA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — TAKEOFF CORP FLYOVER DATA CLASS — POWER 

MEASUREMENT TYPE — BENEATH FLT PATH, 4 FEET ABOVE SANDY DIRT 

RECORDING AT X = -7301.0, Y = .0, 2 =-81.0 FEET FROM WEST-HOST END OF RUNWAY 

REFERENCE RECORDING LOCATION X = -7966.0. Y = .0,2= ,0 FEET 


MEASUREMENT INFO 
NIC. NUMBER I 
MIC- LOCATION C6 
MIC. ORIENT GRAZING 
TEST SITE YUMA 
TEST DATE 2-02-75 
TEST NUMBER JOB 5LL 
JOB REEL A5342 


FUSE. NO. 741 


AIRPLANE AND ENGINE DATA 


FLIGHT 
RUN 

HEIGHT 
LAT. DEV. 


21 
54 

= 2117.1 FT 
U.6 FT 


SLNT.RNG. = 2117.1 FT 


AVG. NIRT = 7512. RPM 

AVG- EPR = 1.734 

A/P HEADING = 210. DEG 

FLAP POS. = UP 2.0 DEG 

PATH ANG- = 8.9 DEG 

PITCH ANG. = 20.3 DEC 


PATH SPD. = 179.8 KN GR. WEIGHT = 107400. LB 


AMS. TEMP. 
REL. HUM. 
ABS. HUM. 
WIND SPEED 
WIND DIR. 
STA. PRESS 


WEATHER DATA 


55.3 F 
42.5 PCT 
4.8 GM/M3 
4. KN 
45. DEG 
30.00 IN HG 


RT. THETA = .9969 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 9-46- 6.2 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 9-46- 9.5 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 9-46- 5.1 


REFERE^iCE SURFACE WEATHER CONDITIONS 


TEMP = 77.0 F L REL. HUM. = 70.0 PCT 


DESCRIPTION CF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GR192UCISA) / 0.25 DP 
CISA MODE I PASS WITH AUTO-START 
SAMPLE INTERVAL FDR BASIC DATA = .500 SECONDS 

AVERAGING TIME = 1.500 SECONDS 


ATMOSPHERIC ATTENUATION SAE ARP866IREVI 
BASIC UNIT SOUND PRESSURE LEVEL 

IDB REL. 0-0002 MICROBARJ 
DATA TYPES 1/3 OCTAVE, OVERALL, A-WTO, 
PNL, PNLT L EPNL 










TABLE C-3.5 (CONTINUED) 

OC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 CALCULATED NOISE LEVELS 


1228070 L 


PAGE 


MODEL DC-9-31 
FLIGHT NO. 21 


FUSELAGE NO. 761 
TEST RUN NO 56 


REGISTRATION NO. N56638 
MICROPHONE NO. 1 


TEST DATE 2-02-75 
MIC. LOCATION C6 


REFERENCE CDNDITIONS-DC-9 REFAN TAKEOFF WITHOUT CUTBACK 
SUMMARY OF MEASURED NOISE LEVELS. 

PNLTH= 99.3 PNDB DCF* -0.6 DB EPNL* 98.8 EPNDB 
SUMMARY OF DELTAl CALCULATIONS 



MEASURED 

ADJUSTED 

FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISI NESS 

<HZ) 

CD6I 

(NOYS) 

(DB) 

(NOYS) 

50 

75.9 

3.3 

76.5 

2.9 

63 

76.2 

6.5 

76.7 

6.0 

SO 

72.2 

3.9 

70.7 

3.5 

100 

79.5 

9.6 

78.0 

8.3 

125 

83.5 

13.6 

82.0 

12.1 

160 

86.9 

15.9 

83.3 

16.2 

200 

81.0 

13.9 

79.3 

12.6 

250 

81.7 

15.7 

80.0 

13.9 

315 

87.8* 

25.3 

86. 0« 

‘ 22.3 

600 

81.9 

18.3 

80.0 

82.3 

16,0 

500 

86.3 

21.6 

18.7 

630 

81.8 

18.1 

79.6 

15.5 

800 

79.1 

15.0 

76.8 

12.8 

m 

76.0 

12.2 

73.7 

10.3 

71.9 

10.5 

69.7 

9.0 

1600 

68 .6 

10.7 

66.7 

9.6 

2000 

66.2 

9.2 

63.5 

8.8 

2500 

58.3 

7.1 

59.5 

T • 6 

3150 

50.6 

6.6 

56.6 

5.8 

6000 

5000 

6300 

8000 

10000 

60.1 

2.2 

69.0 

6.0 

PNL 

98.3 

PNDB 

96.6 

PNDB 

PNLTM 

99.3 

PNDB 

97.6 

PNDB 


* BAND PRODUCING TONE 

CORRECTION 


SLOPE FROM FINAL CORR CURVE 


NOISE ADJUSTMENT PARAMETERS 




PEF. 

TEST 

WEATHER 

AMB. TEMP. 

(DEG F) 

77.0 

55.3 

REL. HUM. 

(PCT) 

70.0 

62.5 

PREFORMANCE 

PATH SPEED 

(KN) 

180.3 

179.8 

AVe FN/D 

(LBS) 

13891.0 

13660.9 


FLIGHT PROFILE GEOMETRY 
MINIMUM DISTANCE I FT) 
NOISE PATH OIST. CFT) 


2663. 

2519. 


2090. 

2156. 


CALCULATED NOISE LEVELS 

MEASURED EPNL * 98.6 EPNDB 
DELTA 1 (ARP866) * -1.6 EPNDB 
DELTA 2 * 0.7 EPNDB 
DELTA S = -0.0 EPNDB 
DELTA FN/D * 0.2 EPNDB 
REF. EPNL FN/D * 98.1 EPNDB 
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TABLE C-3.6 

OC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMIMARY 

FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-5-75 DATA PROCESSED 07/01/75 12280701 PAGE 1 


MODEL DC-9-31 REG. NO. N54638 
DC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NCISE LEVELS 

ENGINE/NACELLE CONFIGURATION — PCWA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — TAKEOFF CORK FLYOVER DATA CLASS — POWER 

MEASUREMENT TYPE — BENEATH FLT PATH, 4 FEET ABOVE SANDY DIRT 

RECORDING AT X = -7301.0, Y = .0, Z =-81.0 FEET FROM WEST-MOST END OF RUNWAY 

REFERENCE RECORDING LOCATION X = -7966.0, Y = .0, Z = .0 FEET 

MEASUREMENT INFO AIRPLANE AND ENGINE DATA WEATHER DATA 

MIC. NUMBER 1 FUSE. NO. 741 AVG. NIRT = 7505. RPM AMB. TEMP. = 56.6 F 

MIC. LOCATION C6 FLIGHT 21 AVG. EPR = 1.734 REL. HUM. = 41.9 PCT 

MIC. ORIENT GRAZING RUN 55 A/P HEADING = 210. DEG A6S. HUM. = 4.9 GH/M3 

T. ST SITE YUMA HEIGHT = 2208.0 FT FLAP POS. = UP 2.1 DEG WIND SPEED = 5. KH 

T,;ST DATE 2-02-75 LAT. DEV. = -156.5 FT PATH ANG. = 9.1 OEG WIND DIR. = 350. DEG 

TLST NUMBER JOB 511 SLNT.RNG. = 2213.6 FT PITCH ANG. = 19.6 DEG STA. PRESS = 30.00 IN HG 

JOB REEL A5342 PATH SPO. = 179.4 KN GR. WEIGHT = 106400. LB RT. THETA = .9963 

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 9-53-26.2 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 9-53-32.0 

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 9-53-25.1 

REFERENCE SURFACE WEATHER CONDITIONS TEMP = 77.0 F C REL. HUM. = 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 

ANALYZER TYPE / RESOLUTION GR1921ICISAI / 0.25 DB ATMOSPHERIC ATTENUATION SAE ARP866|REV» 

CISA MODE 1 PASS WITH AUTO-START BASIC UNIT SOUND PRESSURE LEVEL 

SAMPLE INTERVAL FOP. BASIC DATA = .500 SECONDS (DB REL. 0.0002 MICR09ARI 

AVERAGING TIME = 1.500 SECONDS DATA TYPES 1/3 OCTAVE, OVERALL, A-WTD, 

PNL, PNLT C EPNL 



VP 

o 

to 


TABLE C-3.6 (CONTINUED) 

DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 CALCULATED NOISE LEVELS 


122S0701 


PAGE 


MODEL OC-9-31 
FLIGHT NO. 21 


FUSELAGE NO. 7A1 
TEST RUM NO 55 


REGISTRATION NO. N5A638 
MICROPHONE NO. 1 


TEST DATE 2-02-75 
NIC. LOCATION C6 


REFERENCE CONOIT lONS-DC-9 REFAN TAKEOFF WI'THDOT CUTBACK 
SUMMARY OF MEASURED NOISE LEVELS. 

PNLTM= 97.7 PNDB 0CF« O.l DB EPNL= 97.8 EPNDB 
SUMMARY OF DELTAl CALCULATIONS 




MEASURED 

ADJUSTED 

r.. 

FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 

1 

(HZ) 

(DB) 

(NOYS) 

(DB) 

(NOYS) 

if 

50 

78.0 

4.1 

77.0 

3.7 

c 

63 

77.9 

5.3 

76.9 

4.8 


80 

75.8 

5.3 

74.7 

4.9 

1 

LOO 

78.2 

8.4 

77.1 

7.7 


125 

83.9 

13.9 

82.8 

12.8 


160 

87.6 

19.2 

86.4 

17.7 


200 

83.6 

16.7 

82.3 

15.3 


250 

78,9 

12.9 

77.6 

11.8 

!* 

315 

85.7* 

21.9 

84.3« 

19.8 

£ 

400 

80.3 

16.4 

78.8 

14.7 

500 

82.1 

18.5 

80.5 

16.5 

i 

630 

80.2 

16.2 

78.4 

14.3 

1 

800 

77.2 

13.2 

75.3 

11.6 


1000 

74.5 

10.9 

72.6 

9.6 


1250 

70.0 

9.2 

6B.4 

8.2 


1600 

66.2 

9.2 

65.1 

8.5 


2000 

59.8 

6.8 

59.9 

6.8 


2500 

51.2 

^.3 

53.4 

5.0 


3150 

42,4 

2.5 

48.1 

3.7 


4000 

5000 

6300 

8000 

10000 

29.1 

1.0 

40.3 

2.2 


PNL 

96.7 

PNDB 

95.5 

PNDB 


PNLTM 

97.7 

PNDB 

96,5 

PNDB 


* BAND PRODUCING TCNE CORRECTION 


SLOPE FROM FINAL CORR CURVE 


NOISE ADJUSTMENT PARAMETERS 




REF. 

TEST 

WEATHER 

AMB. TEMP. 

(DEG F) 

77.0 

56.6 

REL. HUM. 

(PCT) 

TO.O 

41.9 

P RE FOR NANCE 

PATH SPEED 

(KN) 

180.3 

179.4 

AVE FN/D 

(LBS) 

13891.0 

13631.3 


FLIGHT PROFILE GEOMETRY 
MINIMUM DISTANCE <FTI 
NOISE PATH DIST. (FT! 

CALCULATED NOISE LEVELS 
MEASURED EPNL 
DELTA I (ARP866) » 

DELTA 2 = 

DELTA S 
DELTA FN/O 
PEF. cPNL FN/O 


2443. 

2790. 


97.8 EPNDB 
-1.2 EPNDB 
0,5 EPNDB 
-0.0 EPNDB 
0.3 EPNDB 
97.3 EPNDB 


2167. 

2497, 
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TABLE (M.1 

DC-9 REFAN TAKEOFF Wl-m fUJTBACK FLYOVER-NOISE TEST CONDITION SUMMARY 

FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFOOMATIGN 

DATA DIGITIZED 2-1-75 DATA PROCESSED 06/27/75 1A000627 PAGE 1 

MODEL OC-9-31 REG. NO. N54638 
DC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — P&WA JT80-10<> ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER -- SIMULATED T.O. CLIMB DATA CLASS — FN/OLT = 9500 LBS 

measurement TYPE — BENEATH FLT PATH, 4 FEET ABOVE SANDY DIRT 

RECORDING AT X = -7301.0, Y = .0, Z =-81.0 FEET FROM WEST-MOST END DF RUNWAY 

REFERENCE RECORDING LOCATION X = -7966.0, Y = .0, Z = .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER I 
MIC. LOCATION C6 
MIC. ORIENT GRAZING 
TEST SITE YUMA 
TEST DATE 1-29-75 
TEST NUMBER JOB 5U 
JOB REEL A5282 


FUSE. NO. 741 


AIRPLANE AND ENGINE DATA 


FLIGHT 16 
RUN LI 

HEIGHT = 2322.6 FT 
LAT. DEV- = -8.6 FT 

SLNT.RNG. = 2322.6 FT 
PATH SPD. = 175.4 KN 


AVG. NIRT = 6469. RPM 

AVG. EPR = 1.441 

A/P HEADING = 210. DEG 

FLAP POS. = UP 2.1 DEG 
PATH ANG. = 4.6 DEG 

PITCH ANG. = 13.9 DEG 

GR. WEIGHT = 105500. LB 


AMB. TEMP. 
REL. HUM. 
ABS. HUM. 
WIND SPEED 
WIND DIR. 
STA. PRESS 


WEATHER DATA 


51.2 F 
36.0 PCT 
3.5 GM/M3 
2. KN 
245. DEG 
29.31 IN HG 
RT. THETA = .9907 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 9-56- 2.7 
other performance data IS FOR TIME OF PNLTM OF 9-56- 6.5 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 9-56- 1.8 


REFERENCE SURFACE WEATHER CONDITIONS TEMP = 77.0 F 6 REL. HUM. = 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 

ANALYZER TYPE / RESOLUTION GR192KCISA) / 0.25 OB ATMOSPHERIC 

CISA MODE I PASS WITH AUTO-START BASIC UNIT 

SAMPLE interval FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME = 1.500 SECONDS DATA TYPES 


ATTENUATION SAE ARP866(REVI 
SOUND PRESSURE LEVEL 
(BB REL. 0.0002 MICR03ARJ 
1/3 OCTAVE, OVERALL, A-WTD, 
PNL, PNLT 6 EPNL 




mm 
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TABLE C4.1 (CONTINUED) 

DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR FART 

MODEL DC-9-31 FUSELAGE 

FLIGHT NO. 16 TEST RUN 


36 CALCULATED NOISE LEVELS 
NO- 741 REGISTRATION NO. 

NO u microphone no. 


14000627 PAGE > 2 

N54638 TEST DATE 1-29-75 

1 MIC. LOCATION C6 


REFERENCE CONOITIONS-OC-9 REFAN TAKEOFF WITH CUTBACK PEFFRENCE CONDITIONS CHANGE 
SUMMARY OF MEASURED NOISE LEVELS. 

PNLTM= 87.8 PNDB OCF® 0.1 OB EPNL= 87.9 EPNOB 


SUMMARY OF OELTAl CALCULATIONS 



MEASURED 

ADJUSTED 

NOISE ADJUSTMENT PARAMETERS 


FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 




IHZI 

fOBI 

INOYSl 

(06) 

(NOYS) 


R EF. 

TEST 

50 

68.6 

1.6 

68.8 

1.6 

HEATHER 



63 

67.6 

2.0 

67.8 

2.1 

AM8. TEMP, (DEG F) 

77.0 

51.2 

80 

64.5 

2.1 

64.7 

2.1 

REL, HUM. (PCT) 

70.0 

36.0 

100 

71.3 

4.7 

71.4 

4.8 




125 

74.8 

6.9 

75,0 

7.0 

PREFORHANCE 



160 

76.5 

8,9 

76.6 

8.9 

PATH SPEED (KN) 

179.7 

175,4 

200 

72.8 

7.8 

72.9 

7.9 

AVE FN/D (LBS) 

9451.0 9026.1 

250 

75.7 

10.3 

75.7 

10.4 




315 

78.0* 

12.7 

78.0* 

12.7 

FLIGHT PROFILE GEOMETRY 



400 

73.4 

10.1 

73.4 

10. 1 

MINIMUM DISTANCE (FT) 

2237. 

2309. 

500 

71.9 

9.1 

71.9 

9.1 

NOISE PATH DIST, (FT) 

2447. 

2526. 

630 

69-5 

7.7 

69,7 

7.8 




800 

65.8 

6.0 

66.3 

6.2 

CALCULATED NOISE LEVELS 



1000 

62.4 

4,7 

63.6 

5.1 

MEASURED EPNL 

8T.9 EPNOB 


1250 

56.0 

3.5 

58.3 

4.1 

DELTA 1 (ARP866) = 

0.4 EPNOB 


1600 

49,4 

2,9 

53.6 

3.9 

DELTA 2 

-O.l EPNOB 


2000 

42.5 

2.1 

49.3 

3.3 

DELTA S 

-O.l EPNOB 


2500 

32.2 

1.2 

43.1 

2.5 

DELTA FN/0 

0.6 EPNOB 


3150 





REF. EPNL FN/D * 

83.7 EPNOB 


4000 








5000 








6300 








8000 








10000 








PNL 

87.2 

PNDB 

87.7 

PNDB 


- 


PNLTH 

87.8 

PNDB 

88.2 

PNDB 
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TABLE C4^ 

DC-9 REFAN TAKEOFF WITH CUTBACK FtVOVER-NOISE TEST CONDITION SUMMARY 

FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-1-75 DATA PROCESSED 06/27/75 14000627 PAGE I 





MODEL DC-9-31 REG. NO. N54638 
DC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINF/NACELLE CONFIGURATION — PCWA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — SIMULATED T.O, CLIMB DATA CLASS — FN/OLT = 9500 LBS 

MEASUREMENT TYPE — BENEATH FLT PATH, 4 FEET ABOVE SANDY DIRT 

RECORDING AT X * -7301.0, Y = .0, Z =-81,0 FEET FROM WEST-MOST END OF RUNWAY 

REFERENCE RECORDING LOCATION X = -7966.0, Y = .0, Z - .0 FEET 


MEASUREMENT IN^O 
MIC. NUMBER 1 
MIC. LOCATION C6 
MIC. ORIENT GRAZING 
TEST SITE YUMA 
TEST DATE 1-29-75 
TEST NUMBER JOB 511 
JOB REEL A5282 


FUSE. NO. 741 


AIRPLANE AND ENGINE DATA 


FLIGHT 16 
RUN 12 

HEIGHT = 2248.4 FT 
LAT. DEV. = -95,1 FT 

SLNT.RNG. = 2250.4 FT 
PATH SPD. = 175.3 KN 


AVG. NIRT = 6558. RPM 

AVG. EPR = 1.463 

A/P HEADING = 210. DEG 

FLAP POS. = UP 2.1 DEG 
PATH ANG. = 5,2 DEG 

PITCH ANG, = 14.8 DEG 

GR. HEIGHT = 104600. LB 


WEATHER DATA 
AMB. TEMP. = 52.1 F 
REL. HUH. 

ABS. HUM. 

WIND SPEED 
WIND DIR. 

STA. PRESS 
RT. THETA 


34.0 PCT 
3-4 GM/M3 
3. KN 
255. DEG 
29.81 IN HG 
.9914 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10- 3 - 53.4 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10- 4- 0.0 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10- 3-52.6 

REFERENCE SURFACE WEATHER CONDITIONS TEMP = 77.0 F & REL. HUM. = 70,0 PCT 


f 



DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GR192KCISA) / 0.25 OB 
CISA MODE I PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME » 1.500 SECONDS 


ATMOSPHERIC ATTENUATION SAE ARP866(PEv) 
BASIC UNIT SOUND PRESSURE LEVEL 

(DB REL. 0.0002 MICROBAR) 
DATA TYPES 1/3 OCTAVE, OVERALL, A-WTD, 
PNL, PNLT £ EPNL 
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TABLE C-4^ {CONTINUED) 

DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMARY 

FAR PART 36 CALCULATED NOISE LEVELS IA000627 . PAGE » 2 

MODEL OC-9-31 FUSELAGE NO* 741 REGISTRATION NO. N54638 TEST DATE 1-29-75 

FLIGHT NO. 16 TEST RUN NO 12 MICROPHONE NO. I MIC. LOCATION C6 

REFERENCE CONDITIONS-OC-9 REFAN TAKEOFF WITH CUTBACK REFERENCE CONDITIONS CHANGE 
SUMMARY OF MEASURED NOISE LEVELS. 

PNLTM* 87.8 PNOB OCF= 0.0 08 EPNL= 87.8 EPN06 
SUMMARY OF OELTAl CALCULATIONS 



MEASURED 

ADJUSTED 

NOISE ADJUSTMENT PARAMETERS 


FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 



IHZI 

(DBI 

fNOYSI 

tDB) 

tNOYS) 

REF. 

TEST 

50 

71.1 

2.0 

71.1 

2.0 

WEATHER 


63 

66. 3 

2.2 

68.2 

2.2 

AMB. TEMP. IDEG F) 77.0 

5 2.1 

eo 

65.9 

2.3 

65.8 

2.3 

REL. HUM. IPCTI 70.0 

34.0 

100 

71,3 

4.7 

71.2 

4.7 



125 

74.7 

6.9 

7^-6 

6.8 

PREFGRMANCE 


160 

77.7 

9.6 

77.5 

9.5 

PATH SPEED (KNI l?9.-> 

175,3 

200 

76.3 

10.1 

76.1 

9.9 

AVE FN/D ILBS) 9451.0 

9426,4 

250 

74.1 

9.2 

73.8 

9,0 



315 

77.3* 

12.1 

77.0* 

11.9 

FLIGHT PROFILE GEOMETRY 


400 

71.9 

9.1 

71.6 

8.9 

MINIMUM DISTANCE 1 FT I 2237. 

2240. 

500 

71.7 

9.0 

71.4 

9.8 

NOISE PATH OIST. CFTl 2564. 

2567. 

630 

70.1 

8.0 

70,0 

8.0 



800 

65.2 

5.7 

65.5 

5.9 

CALCULATED NOISE LEVELS 


1000 

62.5 

4.8 

63.4 

5.1 

MEASURED EPNL = 97.8 EPNOS 


1250 

57.8 

4.0 

60,0 

4,6 

DELTA 1 <ARP866I = 0.2 EPNDB 


1600 

50.2 

3.0 

54,3 

4.1 

DELTA 2 = -0.0 cPNDB 


2000 

43.1 

2.2 

50.2 

3.5 

DELTA S = -0.1 EPNDB 


2500 

32.8 

1.2 

44.0 

2.6 

delta pN/D = 0.0 EPN03 


3150 





PEE. EPNL FN/0 = 08.0 EPNDB 


4000 







5000 







6300 







8000 







10000 







PNL 

87.1 

PNDB 

87,3 

PNDB 



PNLTM 

87.8 

ONOB 

88*0 

PNOB 




♦ BAND PRODUCING TONE CORRECTION 
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TABLE C4.3 

DC>9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMMtY 

FAR PART 36 FLYOVrR NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-1-75 DATA PROCESSED 06/27/75 1*000627 PAGE I 

MODEL DC-R-31 REG. NO. N54638 
OC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — PCWA JT80-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — SIMULATED T.O. CLIMB DATA CLASS — FN/DLT = 9500 LBS 

MEASUREMENT TYPE — BENEATH FLT PATHt 4 FEET ABOVE SANDY DIRT 

RECORDING AT X = -7301.0* Y = .0, Z =-8l.0 FEET FROM WEST-MOST END OF RUNWAY 

REFERENCE RECORDING LCCATION X = -7966.0* Y = .0, Z = .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER 1 
MIC. LOCATION C6 
MIC. ORIENT GRAZING 
TEST SITE YUMA 
TEST DATE 1-29-75 
TEST NUMBER JOB 511 
JOB REEL A5282 


FUSE. NO. 741 


AIRPLANE and ENGINE DATA 


FLIGHT 16 
RUN 16 

HEIGHT = 2238.0 FT 
LAT. OEV. = -134.8 FT 
SLNT.RNG. = 2292.0 ft 
PATH SPO. = 174.4 KN 


AVG. NIRT = 6490. RPM 

AVG. EPR = 1.445 

A/P HEADING = 210, 

FLAP POS. = UP 
PATH ANG. = 

PITCH ANG. = 11.4 DEG 

GR. WEIGHT = 99900. L3 


DEG 
2.1 DEG 
4.0 DEG 


AMB. TEMP. 
PEL. HUM. 
ABS. HUM. 
WIND SPEED 


WEATHER DATA 


52.5 F 
35.1 PCT 
3.6 GM/M3 
4. KN 
260. OEG 
29.81 IN H6 
RT. THETA = .9911 


WIND DIR. 
STA. PRESS 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10-42-49.9 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10-42-56.0 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-42-49.3 

REFERENCE SURFACE WEATHER CONDITIONS TEMP = 77.0 F £ REL. HUM. = 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GR192KCISA) / 0.25 OB 
CISA MODE I PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME » 1.500 SECONDS 


ATMOSPHERIC ATTENUATION SAE ARPS66(REV) 
BASIC UNIT SOUND PRESSURE LEVEL 

(DB REL. 0.0002 MICROBAR) 
DATA TYPES 1/3 OCTAVE* OVERALL* A-WTD* 
PNL* PNLT G EPNL 
















00 


TABLE C4.3 (CONTINUED) 

OC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMARY 


MODEL DC- 9- 31 
FLIGHT NO. 16 


FAR PART 36 CALCULATED NOISE LEVELS 

FUSELAGE NO. 741 REGISTRATION NO. 

TEST RUN NO 16 MICROPHONE NO. 


1400062? PAGE = 2 

N54638 TEST DATE 1-29-75 

I MIC. LOCATION C6 


REFERENCE CONDITIONS-OC-9 REFAN TAKEOFF WITH CUTBACK REFERENCE CONDITIONS CHANGE 
SUMMARY OF MEASURED NOISE LEVELS. 


PNLTM* 87.6 PNOB DCF= -0.5 DB EPNL= 87.2 EPNDB 
SUMMARY OF OELTAl CALCULATIONS 



MEASURED 

ADJUSTED 

NOISE ADJUSTMENT PARAMETERS 


FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 




IHZ1 

(DB) 

(NOYS) 

(DB) 

(NOYS) 


REF. 

TEST 

50 ■ 

69.9 

1.8 

70.1 

1.8 

HEATHER 



63 

67.1 

1.9 

67.2 

2.0 

AMB. TEMP. (DEG F) 

77.0 

52.5 

80 

64.3 

2.0 

64. 4 

2.0 

PEL- HUH. (PCT) 

70.0 

35.1 

100 

72.8 

5.4 

72.9 

5.4 




125 

75.7 

7.4 

75.8 

7.5 

PREFORMANCE 



160 

75.8 

8.5 

75.9 

8.5 

PATH SPEED (KN) 

179.7 

174.4 

200 

73.6 

8.3 

73.6 

8.3 

AVE FN/D (LBS) 

9451.0 ' 

9111.2 

250 

74.8 

9.7 

74.7 

9.7 




315 

77.5* 12.3 

77.4* 

12.2 

FLIGHT PROFILE GEOMETRY 



400 

73.9 

10.5 

73.8 

L0.4 

MINIMUM DISTANCE (FT) 

2237. 

2287. 

500 

73.1 

9.9 

73,0 

9.9 

NOISE PATH DIST. (FT) 

2451. 

2505. 

630 

69.9 

7.9 

70.0 

8.0 




800 

64.8 

5.6 

65.1 

5.7 

CALCULATED NOISE LEVELS 



1000 

60.3 

4.1 

61.3 

4.4 

MEASURED EPNL 

87.2 EPNDB 


1250 

56.1 

3.5 

58. L 

4.0 

DELTA 1 (ARPB66) = 

0.5 EPN08 


1600 

50.0 

3.0 

53.9 

3.9 

DELTA 2 

-0.1 EPNDB 


2000 

42.0 

2.0 

40.5 

3.1 

DELTA S = 

-0.1 EPNDB 


2500 

32.1 

1.2 

42.6 

2.4 

DELTA FN/D = 

0.5 EPNDB 


3150 

21.7 

0.0 

38.2 

1.9 

REF. EPNL FN/D 

87.9 EPNDB 


4000 








5000 








6300 








8000 








10000 








PNL 

87.1 

PNDB 

87.6 

PNDB 




PNLTM 

87.6 

PNDB 

88.1 

PNOB 





♦ BAND PRODUCING TONE CORRECTION 








* 


TABLE C4.4 

OC-9 REFAN TAKEOFF WITH CUTOACK FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 


FLVOVER NOISE LEVELS 


DATA lOENTIFICATIflN INFORMATION 


DATA OIGITIZeO Z-'l-TS 


DATA PROCESSED 06/27/75 


14000627 PAGE 1 


MODEL OC-9-31 REG- NO. N54638 
OC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — P£HA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER -- SIMULATED T.O. CLIMB DATA CLASS — FN/OLT = 9500 LBS 

MEASUREMENT TYPE — BENEATH FLT PATH, 4 FEET ABOVE SANDY DIRT 

RECORDING AT X * -7301.0* Y = .0, Z =-8l.O FEET FROM WEST-MOST END OF RUNWAY 

reference RECORDING LOCATION X = -7966.0, Y = .0, 2 = .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER 1 FUSE- NO. 

MIC- location C6 FLIGHT 

MIC. ORIENT GRAZING RUN 

TEST SITE YUMA HEIGHT 

TEST DATE 1-29-75 LAT. DEV. 
TEST NUMBER JOB 511 SLNT.RNG. 

JOB REEL A5282 PATH SPD. 


AIRPLANE 

741 

16 

17 

= 2163.0 FT 
= -91.7 FT 

= 2164.9 FT 
= l'^6.8 KN 


AND ENGINE DATA 
AVG. NIRT = 6489. RPM 

AVG. ERR = 1.445 

A/R HEADING = 210 . DEC 

FLAP POS, = UP 2 .! DEC 
PATH ANG. = 4.3 DEC 

PITCH ANG. = 14.7 DEC 

GP. WEIGHT = 99100. LB 


AMB. TEMP. 
REL. HUM. 
ABS- HUM. 
WIND SPEED 
WIND DIP- 
STA. PRESS 
RT. THETA 


WEATHER DATA 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FtR TIME AT MIC OF 10-50- 6.6 
OTHFP PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10-50-11.5 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-50- 6.0 


REFERENCE SURFACE WEATHER CONDITIONS TEMP = 77,0 


REL. HUM. = 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


analyzer type / RESOLUTION GR192KCISAI / 0.2 
CISA MODE I PASS WITH AUTO-START 
SAMPLE interval FOR BASIC DATA = ,500 SECONDS 

AVERAGING TIME = 1.500 SECONDS 


0.25 DB 


ATMOSPHERIC ATTENUATION S4E ARP366(REV) 


BASIC UNIT 
DATA TYPES 


SOUND PRESSURE LEVEL 
(DB REL. 0,0002 MICR0-3AR) 
1/3 OCTAVE, OVERALL, A-WTD, 
PML, PNLT £ FPNL 








TABLE C4.4 (CONTINUED) 

DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 CALCULATED NOISE LEVELS 14000627 PAGE = 2 

MODEL OC-9-31 FUSELAGE NO. 741 REGIST^ATICN NO. N54638 TEST DATE 1-29-75 

FLIGHT NO. 16 TEST PUN NO 17 MICROPHONE NO. I MIC. LOCATION C6 


REFERENCE CONOIT IONS-OC-9 RSFAN TAKEOFF WITH CUTBACK REFERENCE CONDITIONS CHANGE 


SUMMARY OF MEASURED NOISE LEVELS. 


PNLTM= 87.7 

PNDB 

DCF= -0.7 DB 

EPNL= 87.0 EPN03 




SUMMARY 

OF OELTAl CALCULATIONS 






MEASURED 

ADJUSTED 

NOISE ADJUSTMENT PARAMETERS 


FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 




CHZ) 

(OB) 

(NOYS) 

(DB) 

( NOYS ) 


REF. 

TEST 

50 

67.5 

1.4 

67.1 

1.4 

WEATHER 



63 

68.2 

2.1 

67.8 

2.1 

AMB. TEMP. (DEG FI 

77.0 

53.6 

8C 

67.1 

2.6 

66.7 

2.5 

REL. HUM. (PCT) 

70.0 

35.5 

100 

71.8 

4.9 

71.3 

4.7 




125 

75.0 

7.0 

74.6 

6.8 

PREFORMANCE 



160 

76.1* 

8.6 

75.6* 

8.3 

PATH SPEED (KN) 

179.7 

176.8 

200 

70.3 

6.4 

69.7 

6.2 

AVE FN/D (LBS) 

9451.0 ' 

9060.1 

250 

75.7 

10.3 

75.1 

9.9 




315 

77.3 

12.1 

76.7 

11.6 

FLIGHT PROFILE GEOMETRY 



400 

74.2 

10.7 

73.5 

10.2 

MINIMUM DISTANCE (FT) 

2237. 

2159. 

500 

71.8 

9.1 

■^1.1 

8.6 

NOISE PATH DIST. (FT) 

23B1. 

2298. 

630 

71.6 

8.9 

71.0 

9.6 




800 

65. 6 

5.9 

65.2 

5.7 

CALCULATED NOISE LEVELS 



1000 

60.9 

4.3 

60.9 

4.2 

MEASURED EPNL 

37.0 EPNOB 


1250 

57.5 

3*2 

58.3 

4.1 

DELTA 1 (ARP 866) = 

-O.l EPNDB 


1600 

53.0 

3.7 

55.2 

4.3 

DELTA 2 

0.2 EPNOB 


2000 

46.3 

2.7 

50.7 

3.6 

DELTA S 

-O.l EPNDB 


2500 

38.1 

1.7 

45.8 

3.0 

DELTA FN/D 

0.5 EPNOB 


3150 

4000 

5000 

6300 

8000 

10000 

27.8 

0.0 

40.5 

2.2 

PEF. EPNL FN/D 

87.5 EPNOB 


PNL 

87.2 

PND8 

87.0 

PNPB 




PNLTM 

87.7 

PNOB 

87.6 

PNDB 





« BAND PRODUCING TONE CORRECTION 




TABLE M.5 

DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMARY 

FAR PART 36 FLVOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-1-75 DATA PROCESSED 06/27/75 IA000627 PAGE I 


MODEL DC-9-31 REG. NO, N54638 
DC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — P6HA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF flyover — SIMULATED T.O. CLIMB DATA CLASS — FN/OLT = 9500 LBS 

MEASUREMENT TYPE — BENEATH FLT PATH, 4 FEET ABOVE SANDY DIRT 

RECORDING AT X - -7301.0, Y = .0, Z =-8l.O FEET FROM WEST-MOST END OF RUNWAY 

REFERENCE RECORDING LOCATION X = -7966,0, Y = .0, Z = .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER 1 
MIC. LOCATION C6 
MIC. ORIENT GRAZING 
TEST SITE YUMA 
TEST DATE 1-29-75 
TEST NUMBER JOB 511 
JOB REEL A5282 


FUSE. NO. 741 


AIRPLANE AND ENGINE DATA 


flight 16 
RUN 13 

HEIGHT = 2206.4 ft 
LAT. DEV. = -49.5 FT 

SLNT.RNG. = 2207.0 FT 
PATH SPO. = 175.0 KN 


AVG, NIRT = 6474, RPM 

AVG. EPP = 1.440 

A/P HEADING = 210. 

FLAP POS. = UP 2.1 
PATH ANG. = 4.7 _ . 

PITCH ANG. = 14,8 DEG 

GR. WEIGHT = 98000, LB 


DEG 

DEG 

DEG 


WEATHER DATA 
AM8. TEMP- = 55.4 F 
REL. HUM, 

ABS. HUM. 

HIND SPEED 
HIND DIR. 

STA. PRESS 
RT. THETA 


32,3 PCT 
3.7 GM/M3 
3. KN 
220. DEG 
29.80 IN HG 
.9916 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 11- 0-32.1 
OTHER PERFORMANCE DATA IS FOR TIMF OF PNLTM OF 11- 0-38.5 
TIME OF AIRCRAFT AT MINIMUM OISTANCF FROM MICROPHONE LOCATION 11- 0-31.5 


REFERENCE SURFACE WEATHER CONDITIONS TEMP = 77.0 F £ REL. HUM. = 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GR192KCISA1 / 0.25 OR 
CISA MODE 1 PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = ,500 SECONDS 

AVERAGING TIME = 1.500 SECONDS 


ATMOSPHERIC ATTENUATION SAE ARP866(REVI 
BASIC UNIT SOUND PRESSURE LEVEL 

(OB PEL. 0.0002 MICROBAR) 
DATA TYPES 1/3 OCTAVE, OVERALL, A-MTO, 
PNL, PNLT £ EPNL 


TABLE C<4.5 (CONTINUED) 

DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMARY 


I 




FAR PART 36 CALCULATED NOISE LEVELS 14000627 PAGE = 2 

MODEL OC-0-31 FUSELAGE NO. 741 REGISTRATION NO. N5463S TEST DATE 1-29-75 

flight no. 16 TFST run no 18 MICROPHONE NO. I MIC. LOCATION C6 


REFERENCE CONDlTlONS-OC-9 REFAN TAKEOFF WITH CUTBACK. REFERENCE CONDITIONS CHANGE 
SUMMARY OF MEASURED NOISE LEVELS. 

PNLTM= 80.7 PNOB OCF= -1.1 DB EPNL= 87.6 EPNDB 
SUMMARY OF DELTAl CALCULATIONS 



MEASURED 

ADJUSTED 

NOISE ADJUSTMENT PARAMETERS 


FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 




IHZ) 

fOB) 

(NOTS) 

(OB) 

(NQYS) 


REF. 

TEST 

50 

70.6 

1.9 

70.4 

1.9 

HEATHER 



63 

68.9 

2.3 

68.7 

2.3 

AMB. TEMP. (OEG F) 

77.0 

55.4 

80 

66 . 3 

2.4 

66.1 

2.4 

REL. HUM. (PCT) 

70.0 

32-8 

100 

71.5 

4.0 

71.2 

4.7 




125 

76.2 

7.8 

75.9 

7-6 

PREFORMANCE 



160 

78.8 

10.4 

78.5 

10.2 

path SPEED (KN) 

179.7 

175.0 

200 

77.3 

10.8 

76.9 

10.5 

AVE FN/0 (LBS) 

9451-0 

9019.2 

250 

75.8 

10.4 

75.5 

10.2 




315 

78.3* 

12.0 

77,8* 

12.5 

flight PROFILE GEOMETRY 



400 

73.4 

10. 1 

72.9 

9.8 

MINIMUM DISTANCE (FT) 

2237. 

2201. 

500 

72.6 

9.6 

72.1 

9.3 

NOISE PATH OIST. (FT) 

2537. 

2496. 

630 

70.3 

8.2 

70.0 

8.0 




000 

65.3 

5.8 

65.1 

5.7 

CALCULATED NOISE LEVELS 



1000 

62.3 

4.7 

62.7 

4.8 

MEASURED EPNL 

87.6 EPNDB 


1250 

58.0 

4.0 

59.4 

4.4 

DELTA 1 (ARP866* = 

O.l FPNDB 


1600 

52.3 

3.5 

55.6 

4.4 

DELTA 2 

0.1 EPNDB 


2000 

44.5 

2.4 

50.2 

3.5 

DELTA S 

-0.1 EPNDB 


2500 

36.2 

1.5 

45.8 

3.0 

DELTA FN/D 

0.6 EPNOB 


3150 

4000 

26.5 

0.0 

41.9 

2.4 

REF. EPNL FN/D 

88.3 EPNOB 


5000 

6300 

8000 

10000 








PNL 

88.1 

PNDB 

88.2 

PNOB 




PNLTH 

88.7 

PNOB 

88.8 

PNOB 





♦ BAND PRODUCING TONE CORRECTION 
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TABLE (M.6 

DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMMtV 

FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-1-75 DATA PROCESSED 06/27/75 14000627 PAGE 1 


MOD:.. DC-9-31 REG. NO. N54638 
DC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — PCHA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


type of flyover — SIMULATED T.O. CLIMB DATA CLASS — FN/DLT » 9500 LBS 

MEASUREMENT TYPE — BENEATH FLT PATH* 4 FEET ABOVE SANDY DIRT 

RECORDING AT X = -7301.0, Y == .0, Z =-8l,0 FEET FROM WEST-MOST END OF RUNWAY 

reference RECORDING LOCATION X - -7966.0, Y = .0, Z = .0 FEET 


measurement info 

MIC. NUMBER 1 
MIC. LOCATION C6 
MIC. ORIENT GRAZING 
TEST SITE YUMA 
TEST DATE 1-29-75 
TEST NUMBER JOB 511 
JOB REEL A4916 


FUSE. NO. 741 


AIRPLANE AND ENGINE DATA 


FLIGHT 16 
RUN 19 

HEIGHT = 2175.8 FT 
LAT. DEV. = -43.3 FT 

SLNT.RNG. = 2176.2 FT 
PATH SOD. = 174,7 KN 


AVG. NIRT = 6462, RPM 

AVG. EPR = 1.437 

A/P HEADING = 210, DEG 

FLAP POS. = UP 1.8 DEG 
PATH ANG. - 5.8 DEG 

PITCH ANG. = 15.2 DEG 

GR. WEIGHT = 97000. LB 


AMB. TEMP. 
PEL. HUM, 
A8S. HUM. 
WIND SPEED 
WIND DIR. 
STA. PRESS 
PT. theta 


HEATHER DATA 


56.5 F 
30.4 PCT 
3.6 GM/M3 
3. KN 
220. DEG 
29.30 IN HG 
.9920 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 11-17-51.5 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 11-17-56,5 
TIME OF aircraft AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 11-17-50.8 

REFERENCE SURFACE WEATHER CONDITIONS TEMP = 77.0 F & REL. HUM, = 70.0 PCT 


DESCRIPTION OF AC-OIJS^TICAL DATA PROCESSING 


analyzer TYPE / RESOLUTION GR1921ICISA) / 0.25 OB 
CISA MODE 1 PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME = 1.500 SECONDS 


ATMOSPHERIC 
BASIC UNIT 

DATA TYPES 


ATTENUATION SAE ARP866(REV> 
SOUND PRESSURE LEVEL 
(DB REL. 0.0002 MICROBAR J 
1/3 OCTAVE, OVERALL, A-WTD, 
PNL, PNLT fi EPNL 



TABLE C-4.6 (CONTINUED) 

DC-9 REFAN TAKEOFF WITH CUTBACK FLVO\^R-NOISE TEST CONDITION SUMMARY 




FAR PART 

36 

CALCULATED 

NOISE LEVELS 

14000627 

PAGE = 2 

MODEL 

DC-9-31 

FUSELAGE 

NO. 

741 

REGISTRATION NO. 

N5463S 

TEST 

OATS 1-29-7 5 

Flight 

NO. 16 

TEST RUN 

NO 

19 

MICROPHONE NO. 

1 

MIC. 

LOCATION C6 


REFERENCE CONOITIONS-DC-9 REFAN TAKEOFF WITH CUTBACK PEFFRENCE CONDITIONS CHANGE 
SUMMARY OF MEASURED NOISE LEVELS. 


PNLTM* 88.1 PNDB DCF= -0.8 OB EPNL= 87.3 cPNOR 
SUMMARY OF DELTAl CALCULATIONS 



MEASURED 

ADJUSTED 

NOISE ADJUSTMENT PARAMETERS 


FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 





IHZI 

(DB) 

(NOYS) 

(DB) 

(NOYS) 



REF. 

TEST 

50 

67.2 

1.4 

66.9 

1.3 

WEATHER 




63 

65.3 

1.6 

65.0 

1.6 

AMB. TEMP. 

(DEG F) 

77.0 

56. 5 

80 

66.9 

2.5 

66.6 

2.4 

REL. HUM. 

(PCT) 

70.0 

30.4 

100 

70.7 

4.5 

70.4 

4.4 





125 

74.7 

6.9 

74.3 

6.7 

PRFFORMANCE 




160 

76.74 

9.0 

76. 

8.7 

PATH SPEED 

(KN) 

179.7 

174.7 

200 

72.0 

7.4 

71.6 

7.1 

AVE FN/D 

(LfiSI 

9451.0 1 

B949.0 

250 

76.1 

10.6 

75.6 

10.3 





315 

78.0 

12.7 

77.4 

12.2 

FLIGHT PROFILE GEOMETRY 



400 

74.2 

10.7 

73.6 

10.3 

MINIMUM DISTANCE (FT) 

2237. 

2166. 

500 

72.8 

9.7 

72,2 

9.3 

NOISE PATH 

OIST. (FT) 

2401. 

2325. 

630 

70.9 

8.5 

70.4 

8.3 





800 

66.7 

6.4 

66.5 

6.3 

CALCULATED NOISE LEVELS 



1000 

61.8 

4.5 

62.3 

4.7 

MEASURED EPNL 

87.3 EPNOB 


1250 

57.1 

3.8 

58.6 

4.2 

DELTA 1 (ARP866) * 

0.0 EPNOB 


1600 

51.9 

3.4 

55.2 

4.3 

DELTA 2 

S 

O.l EPNOB 


2000 

45.0 

2.4 

50.7 

3.6 

DELTA S 

ss 

-O.l EPNOB 


2500 

35.5 

1.5 

45.1 

2.8 

DELTA FN/D 


0.7 EPNOB 


3150 

24.4 

0.0 

39.8 

2.1 

REF. EPNL 

FN/D 

88.0 EPNOB 


4000 









5000 









6300 









BOOO 









10000 









PNL 

87.5 

PNDB 

87.5 

PNDB 





PNLTM 

88.1 

PNDB 

88.1 

PNDB 






* BAND PRODUCING TONE CORRECTION 


s* 










TABLE C-5.1 

OC-9 REFAN LANDING APPROACH |6p - 80^) FLYOVER-NOISE TEST CONDITION SUGARY 

FAP otP.T 36 FLYnVFR NOT LFVFLS 
OAT"A TOFNTTCTrATIPN INFfiRMATTON 

data PIRTt-tycf, 2-3-75 PATA' PRo’CESSFP 36/27/75 14593627 PAGE I 


MnOEL nC-9-3l REG- N54638 
nr-9-31 PECAN FLYOVER NOISE TEST 
FAk PART 36 tjOTSF LEVELS 

ENGIME/NAECLLF CONFIGURATION — t>LWA JT8O-109 ENGINES WITH ArOUSTICALLY TREATFO 

nacelles 


type OF FLTOVCp — LANDING APP0»^ACH DATA CLASS — H POWER 

MEASUREMENT TyPE — rcmcath PATH, 4 CFET ASOVS SANDY DIRT 

RECORDIMS at X s -6978,0, Y = 198,0, 7 . - -1,0 c^pt epoM THRESHOLD 
REFEUFMCE recording LOCATION X = -6076,0, Y = .0, Z = ,0 FEET. 


measurement info 
MIC, NUMSER 6 
MIC, LOCATION 10 
MIC, ORIENT grating 
TEST SIT-H YMMft 
TEST DATE 1-31-75 
test NUMRER job 511 
JOB reel A5783 


airplane 

FUSE. NO. 741 

SLIGHT 19 

RUN 33 

height = 369,5 FT 

LAT. PEV. = -183.1 ST 
SLNT.pnG. = 412.4 ST 

PATH SRD, = 140,2 KN 


AND PNGINF data 
AVG, NlPT = 5488, RPM 

AVG, EPR = 1,233 

A/R HEADING = 33, DEG 

FLAP POS. = 49,3 DEG 

PATH ANG. = -2,6 DEG 

PITCH ANG, = 1,4 DSG 

GR, WEIGHT = 93 BOO, LB 


WEATHER DATA 
AMR, trnp, = 55,9 p 
RFL. hum. = 45,7 PCT 
APS, HUM. = 5,2 GM/M3 

WIND SPFPD = 4, KN 

WIND DIR, = 330, DEG 
STA, PRESS = 29,96 IN HG 
RT, THETA = ,9967 


AIRPLANS RPACE POSITIONING IS RFLATTVS TC MIC FOP TIME AT MIC OP 10-52-43,8 
nTHgo oppcnpM&NCE DATA IS FOR TiMp np onLTM pp 10-52-45,5 
TTMF OP a^pcpapT at MINIMUM DTSTANf® FROM MICRORHONS LOCATION 10-52-43,8 


Rpe-RPujrp SURFACE WEAthpR CCNDITIONS TpMR = 77,0 F C RFL, HUM. = 70,0 PCT 


0F5CRIPTT0N OP ACOUSTICAL OATA PROCESSING 


ANALV/ER type / o'^S'^UITION GPl921lfTSAJ / 3,25 
CT5A MODE I n,A5S WITH AUTO-START 

sample intfrv/l S'3p basic data = ,500 seconds 

4,. AVERAr-iNO ttmE = 1.530 SSCONDS 


OR ATMOSPHERIC attenuation SAF ARR866IRFVI 

BASIC UNIT SOUND PRESSURE LFVEL 

(DP REL. 0.0002 HICROPAR I 
DATA TYPES 1/3 OCTAVE, OVERALL, A-W-rri, 
RNL, PNLT 6 PPNL 


VI 


6 O 


»— 

O' 


TABLE C-5,1 (CONTINUED) 


DC-9 REFAN LANDING APPROACH (5^ » SO^’l FLYOVER-NOISE TEST CONDITION [SUMMARY 


FAR PART 36 CALCULATED NOISE LEVELS 


16S90627 


PAGE 


MODEL DC-9-31 
FLIGHT NO. 19 


FUSELAGE NO. 
TFS"^ o|IN NT 


741 

30 


REGlSTRATtON NO. 
MICROPHONE NO. 


NS4638 

6 


TEST DATS 1 - 31-75 
MIC. LOCATION 10 


REFEPFNCE CONDTTIONS-OC-9 PFFAN 50 PEG APPROACH PEFFRENCF CON01‘’^TnM CHANGP 
SUMMARY OF M^ASUREP NOISE LEVELS. 

PNLTM= 102.7 PNDR 0CF= -5.8 DB EPNL* 96.8 FPNOB 


SUMMARY DELTA I CALCULATIONS 



mfasurfp 

ADJUSTED 

NOISE adjustment PARAMETERS 


FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 




(HZ » 

(OB) 

(NOYS) 

(PBI 

(NOYS) 


RFC. 

TEST 

50 

72.3 

2.3 

73.3 

2.5 

wc ATHER 



63 

71.0 

2.8 

72.0 

3.1 

AMB. TEMP. (DEG 

77.0 

55.9 

80 

66.7 

2.5 

67.7 

2.7 

REL. HUM. fPCT) 

70.0 

45.7 

100 

71.2 

4.7 

72.2 

5.1 




125 

79.6 

10.2 

80.5 

11.0 

preformance 



160 

84.6 

15.5 

85.5 

16.6 

OATH SPEED (KN) 

141.4 

140.2 

200 

85.1 

18.5 

86.1 

19.8 

AVE FN/C (LBS) 

5362.0 5558.4 

250 

79.7 

13.7 

80.7 

14.6 




315 

84.1 

19.5 

85,0 

20.8 

FLIGHT PROFILE GEOMETRY 



AOO 

82.5 

19.0 

83.4 

20.3 

MINIMUM distance (FT) 

369. 

412. 

500 

81.6 

17.9 

82.5 

19.1 

NOISE path DTST. (FT) 

383. 

^28 # 

630 

80.6 

16.7 

81.5 

17.8 




ROO 

80.4 

16.4 

81.3 

17,5 

CALCULATED NOISE LEVELS 



1000 

77.7 

13.6 

78.6 

14.5 

MEASURED FPNL = 

96.6 FPNDB 


1250 

77.3 

15.3 

78.3 

16.4 

DELTA 1 (ARP 666 ) = 

1.9 EPNDB 


1600 

76.4 

18.6 

77.5 

20.1 

DELTA 2 

-0.5 EPNDB 


2000 

77.8 

23.6 

79.1 

25.9 

DELTA S = 

—0.0 EPNDB 


2500 

77.8 

27.0 

79.5 

30.4 

DELTA PN/D = 

-0.4 EPNDB 


3150 

74.2 

22.6 

76.6 

26.6 

REF. BPNL FNZO * 

97.9 FPNDR 


4000 

68.9 

15.7 

72.3 

19.8 




5000 

67.3 

13.1 

71.3 

17.3 




6300 

70.4 

15.1 

76.2 

22.6 




8000 

67. 2P 

9.9 

75.54 17.6 




10000 

55.4 

3.6 

67.2 

8.0 




PNL 

102.0 

PND 8 

104.0 

PNDB 




PNLTM 

102.7 

PNDB 

104.6 

PN03 





* RAND PRODUCING TONE CORRECTION 







TABLE C-5.2 

DC-9 REFAN LANDING APPROACH (5p - 50**) FLYOVER-NOISE TEST CONDITION] SUMMARY 

FAR PACT 36 FLYOVER NOISE LEVELS 
DATA IOFNTTFICATTON INFORMATION 
OATA niCITIZED 2-3-75 DATA PROCESSED 06/27/75 16590627 PAGE I 



MODEL rC-9-31 PEG. NO. N56638 
OC-9-31 PEFAN FLYOVER NOISE TFST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGUPATTON — P6WA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF PLYOVEP — LANDING APPROACH DATA CLASS — H POWER 

mFASURFMENT type — P«=NEATH *^LT path. 4 PFET ABOVE SANDY DIRT 
RECORDING AT X = -6978,0. Y = 198.0. Z = -1.0 FEET FROM THRESHOLD 
REFERFNCE RECORDING LOCA'»‘TnN X * -6076.0, V = .0, Z = .0 FFFT 


measurfmpnt info 
MIC. numbed 6 
«TC. LOCATinN 13 
Mir. ORIENT GRATING 

test site Y<Jma 

TEST date 1-31-75 
test NIJMFFR job 511 
JOB PEEL A5283 


airplane 

FUSE. NO. 741 
‘FLIGHT 19 
RUN ?7 

HFTGHT = 344.5 FT 

LAT, dev. = -193,7 FT 
SLNT.PNG. = 395.2 FT 

PATH SPD. = 135.9 KN 


AND ENGINE DATA 
AVG. NIRT 5463. RPM 

AVG. ERR = 1.231 

A/P HEADING = 30. DEG 

^LAP POS. = 49.3 deg 

PATH ANG. = -3.1 DEG 

PITCH ANG. = 1.8 DEG 

GR. HEIGHT = 98400. LB 


HEATHER DATA 
AMR. temp. = 53.1 F 
REL. HUM. = 49.7 PCT 

ABS. HUM. = 5.2 GM/H3 

WIND SPEED = 10. KN 

WIND OIR. = 360. OEG 

STA. PRESS = 29.96 IN HG 
RT. THFTA = ,9961 


airplane SPACc PDST'^IDNING is RELATIVE TO MIC FOP TIME AT MIC OF 10-14-49. 

other PCRFORMANfF DATA IS FOR TIME OF PNLTM OF 10-14-51.5 
TiMr n= aircraft at MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-14-50.0 


9 


RcpirpptjCF SUP'^ACE HFATHE® CONDITIONS tpmp = 77.0 F S REL. HUM. = 70.0 PCT 


f>FSrRIPTTON OF ACOUSTICAL DATA PROCESSING 


analyzer typf / RESOHITIDN G»1921ICTSA) / 0,25 DR 
CTSA MODE 1 PASS WITH AUT0-STAR‘»‘ 

SAMPL*^ interval cnp BASIC DATA = .500 SECONDS 

w AVFP AGING time = 1.500 SFCOMPS 


atmospheric ATTENUATION SAE ARP866IREV1 
BASIC UNIT SOUND PRESSURE LEV^L 

(DP PEL. 0.0002 MICRORAR) 
DATA tyres i/3 OCTAVE, OVERALL, A-WTD, 
PNL, PNLT 6 EPNL 


I 

I 

I 


I 
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TABLE C-5^ iCONTINUED) 

DC-9 REFAN LANDING APPROACH (6^ > S0°| FLYOVER-NOISE TEST CONDITION SUMMARY 

FAR FART 36 CALCUIATEO NOfSE 16VFLS 145906?? PAGE * 2 

MODEL OC-9-31 FUSFLAGE MO, ?4l OFGfSTRATTON MO. M54638 TEST OATF 1 - 31-79 

plight nh. 19 tp<;t oijM *^<0 27 micropmOME MO. 6 Mir. location 10 


RFFEOFMCE '■ONDITIOMS-OC-O RfFAM 50 O^G APPROACH RppgpFNCF COMOITIOM CHANGF 
SUMMARY OF WFAStJRFp NOISE LEVELS. 

PNLTM= 103.6 PNOB oCF= -6.2 OB =PML= 97,4 FPNDB 
SUMMARY oc oeltAI CALCULATIONS 



MPft<;u®PO 

AOIUSTEO 

NOISE AOJUSTMENT pARAmcTERS 


FREOUFNCY 

SPL 

NOISINESS 

SPL 

NOISINESS 




fM7l 

fOB) 

IMOYS) 

fCB) 

INOYSl 


PEE. 

TEST 

50 

74.9 

3.0 

75.5 

3.1 

MEATHCR 



63 

73.1 

3.4 

73.7 

3.6 

AMB. temp. IDEG El 

77.0 

53,1 

BO 

69.3 

3.1 

69.9 

3.3 

PEL. HUM. CPCTl 

73.3 

49,7 

130 

72.3 

5.1 

72.9 

5.4 




125 

78.6 

9.4 

79.1 

9.9 

preformamcf 



160 

83.8 

14.7 

84.4 

15,3 

PATH SPEED IKNl 

141.4 

135.9 

230 

85.5 

19.0 

86.0 

19,7 

AVE EN/0 (LBSI 

5362.0 5507.0 

250 

80.8 

14.7 

81.3 

15.3 




315 

84.1 

19.6 

84.6 

20.3 

FLIGHT PROFILE GEOMETRY 



400 

84.2 

21.4 

84.7 

22.2 

MINIMUM DISTANCE fET| 

369. 

395. 

500 

82.1 

16.5 

B2.6 

19.1 

NOISE PATH OIST. fCT} 

379. 

405. 

630 

90.7 

16.8 

81.2 

17.4 




800 

83.7 

16.3 

81.2 

17.4 

CALCULATED NOTSF LEVFLS 



1000 

78.0 

13.9 

78.5 

14.4 

MEAcijred FPNL « 

97.4 PPNOB 


1250 

77.0 

14,9 

77.5 

15.5 

DELTA 1 IARP 866 ) * 

1.4 FPNDB 


1603 

76.4 

19.6 

77.1 

19.5 

DELTA 2 » 

-0.3 FPNOB 


2000 

73.7 

25.0 

79.5 

26.6 

DELTA S s 

-0.2 EPNDB 


2500 

79.2 

29,7 

80.4 

32.3 

DELTA FN/0 s 

-0.3 FPNDB 


3150 

75.8 

25.2 

77.6 

28.5 

REF. FPNL CN/0 = 

98.1 EPN08 


4000 

69.9 

16.9 

7 ?. 6 

20.2 




5000 

68.6 

14.4 

71.9 

18.0 




6300 

72.0 

17.0 

76.9 

23.7 




8000 

68.9* 11. 1 

76.1* 

18.2 




10000 

57,4 

4.1 

67.6 

8,3 




PNl 

103.0 

PNOB 

104.4 

PNOB 




PNLTM 

103.6 

RN09 

105.0 

ONDB 


• 



♦ band prooucimg tone coppection 


9 


JP 






■■-hfarihiNi 




j 4 Jit fbii ^ 




i 



i 

I 

i 


i 

f — 


I 


L 

I 


I 

i 



TABLE C-S.3 

D&9 REFAN LANDING APPROACH (6^ - SO**) FLYOVER-NOISE TEST CONDITION SUMMARY 

C4R PART 36 FLYOVER NOT?E LEVFLS 
data lOENTIFICATinN INFORMATION 

OATA DTG1TI7P0 2-3-75 DATA PROCESSFO 06/27/75 14590627 PAOE I 


mOOFL OC-9-31 PFG* no. N54638 
nC-9-31 REFAN FLYOVFP NOTSF TEST 
FAR PART 36 NOISE LEVELS 

ENGTMF/NArELl E '‘PNCIOUF A^inM — PgWA JT8D-109 ENGINES WITH ACOUSTICALLY TRFATEO 

NACELLES 


Type nR FLTOVER — LAND INC APPROACH DATA CLASS — H POWER 

mRASMRFHENT TYPF — RFNFATH FLT PATH* 4 FEET AROVR SANDY DIR*** 

PECORDIVG at X = -6978.0. Y s 198.0. 7 = -1.0 FEET FROM THOESHOLD 
RRFEOEMCE R.EnPDING LOCATION X = -6076.0. Y = .0. 7 * .0 FEET 

MEASUREMENT INFO AIRPLANE AND ENGINE DATA HEATHFR DATA 

NIC. NUNB«=R 6 FUSE. NO. 741 AVG. NIPT = 5315. PPM AMB. TEMP. = 54,1 R 

MIC. LOCATION 10 =^LTGHT 1<J AVG. FpR = 1.207 REL. HUM. * 51.7 PCT 

MIC. OPIRNT GRAZING RUN 28 A/P HEAPING = 30. DEG APS. HU«. = 5.6 GM/M3 

TEST SITE YUMA HS^TGHT * 297.8 FT FLAP PpS. = 49.5 DEG WIND SPEED = 7. KN 

TEST PATE 1-31-75 LAt, DFV. » -157.8 ^T PATH ANG, = -2.6 DEG WIND DIR- = 360. DEG 

TEST NUMBER Jf'R 511 SLN'^.PNG. = 332.6 RT PITCH ANG. = 1.5 DEG STA. PRESS » 29.96 IN HG 

JOB peel A5283 oATH SPD. = 134.8 KN GR- WEIGHT = 96300. LB »t. tHETA = .9963 

AIRPLANC SPAC® onSTTIONING IS RELATIVE TO MIC PDF TIME AT MIC OF 10-33-31.1 
HthER PFRFOPMANCF PATft poR time of PNLtm OF 11-33-33.3 

TIMR ne AIPCPA«=T AT MINIMUM DISTANCF PROM MlCPORHONE LOCATION 10-33-31.1 

RPPcRFNCE SUPFACF WEATHER CONDITICNS TpMP = 77.1 F & REL. HUM. * 71.1 PCT 


lESfRIPTION OF ACOUSTICAL 

ANALYZER Tvoe / dceOLUTION GRl921(riSA| / 0.25 08 
CISA MOPE I PASS WITH auto-star-^ 
sample interval CIR 8ASIC OA*^A = .500 SECONDS 

AVERAGING timp = 1.500 SECONDS 


data processing 

ATMOSPHERIC attenuation SAE ARP866fREV» 

RAsic UNIT snijMn prpssure level 

toe RFL. 0.0002 MICROBAR) 
DATA TYPES 1/3 OCTAVE, OVERALL, A-WTD, 
ONL, PNLT e EPNL 



IAM' li i ili sl . 
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TABLE &S .3 (CONTINUED) 
FAR PART 36 CALCUtATEO NOISE LEVELS 


DC -9 REFAN LANDING APPROACH (S. » SO*’) FLYOVER'NOISE TEST CONDITION SUNHIARY 


14590627 


PAOP 


MODEL PC- 9-31 
CLI 9 HT NO. 19 


FUSEL ACF mo. 741 
TFST RUN NO 28 


RPG I STRATI ON NO. N 54638 

microphone no. 6 


TEST date 1 - 31-75 
MIC. location 10 


REFERENCE CnNOTTlONS-nC -9 REFAN 50 DEO APPROACH RF^FRENCE CONDITION CHANGE 


SUNMARV OP mfaSiJPEP NOISF LEVELS. 


PNLTMs 103.7 oNOR O'*®* - 6.2 OR 

summary 0 ® DELTAl CALCULATIONS 


EREOUPNCY 

IH 7 I 

50 

63 

80 

100 

125 

160 

200 

250 

315 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 

PNL 

PNLTM 


EPNL* 97.5 ERWPR 


MEASURED 

adjusted 

<D|_ 

NDISTNESS 

SPL. 

NOISINES 

fDB» 

fNOYS) 

IDBl 

(NOYS) 

73.1 

2.5 

72.1 

2.3 

73.4 

3.5 

72.5 

3.2 

72.4 

4.0 

71.4 

3.7 

71.9 

5.0 

71.0 

4.6 

78 . B 

9.6 

77.9 

8.9 

85.1 

16.1 

84.2 

15.1 

85.5 

19.1 

84.6 

17.8 

82.2 

16.2 

81.2 

15.2 

83.8 

19.2 

82.9 

17.9 

85.2 

22.9 

84.2 

21.4 

82.1 

18.5 

81.1 

17.3 

81.8 

18.2 

80.8 

16.9 

81.0 

17.2 

79.9 

15.9 

78.2 

14.1 

77.1 

13.1 

77.4 

15.4 

76.3 

14.2 

77.0 

19.4 

75.9 

18.1 

78.8 

25.2 

77.8 

23.5 

78.2 

27.8 

77.4 

26.4 

74.4 

22.9 

74.0 

22.2 

70.0 

16\9 

70.2 

17.2 

70.9 

l 6^8 

71.5 

17.5 

74.8 

20.0 

76.7 

23.4 

71 . 4 P 

13.2 

75.09 

16.9 

59.6 

4.7 

65.4 

7.1 


103.0 PNPR 
103.7 PN 05 


102.5 PNDB 
103.2 PNOR 


NOISE ADJUSTMENT PARAMETERS 




REP. 

TEST 

ME ATHER 


77.0 

54.1 

AMB. TEMP. 

<OEG FI 

PEL. HUM. 

fPCTI 

70.0 

51.7 i 

f 

pPPFQPMANCE 



] 

j 

PATH SPEEO 

(KN) 

141.4 

134.8 

AVE ®N /0 

(LBS 3 

5362.0 

5058.8 


FLIGHT PROFIL® GEOMETRY 
minimum distance IFTl 
NOISE PATH OIST. fFT) 

CALCULATED NOISE LEVELS 
MEASURED EPNL 
DELTA I CARP 866 I 
DELTA 2 

delta S 

DELTA RN 7 D 
RE®. ERNL FN /0 


369 . 

419 . 


97.5 EPNT 3 R 
- 0.5 EPND 8 
0.5 EPNDR 
- 0.2 EPNDR 
0.5 6 PNDB 
97.7 EONOB 


332 . 

378 , 


* BAND PRODUCING TONE CORRECTION 




f SjA.ii i L a -jJ- » i-j. 








TABLE C-5.4 

OC-9 BEFAN LANDING APPROACH (S^ • SO”) FLYOVER-NOISE TEST CONDITION | SUMMARY 

CAR PART 36 FLYOVER NOT SF LFVFLS 
DATA TOFNTIF1C4TIRN INPO«RftTip»j 


DATA DTCITIZcr) 2-3-75 DATA PROCESSED 06/27/75 IA590627 PAGE I 


MOOFL OC-9-31 PPG, NO. N56638 
nC-9-31 REPAN FLYOVPR NOISE TpST 
CAP PART 36 NOISE LEVELS 

ENGTNE/MACELLE CONFIGMRATIOw — PSWA JT80-109 ENGINES WITH ACOUSTICALLY TREATED 

NACCLLES 


TYPE HP FLVOVEP — LANHING APPROACH DATA CLASS — M POWER 

MFASUPPMpnT TYPC — bpncATH FLT PATH* 4 FEET ABOVE SANDY DIRT 
ocroROIWG AT X * -6978.0, V = 196.0* Z » -l.O FEET FROM THRESHOLD 
RPPERENrE RECOR'^ING t OCATION x = -6376.0* V = .0, Z - .0 FEET 


measurement info 
MTC. NUMBER 6 
MIC. I OCATION 13 
MTC. orient grazing 
test STTC YUMA 
TEST OA”^P 1-31-75 
TEST NUMBCR JOB 5U 
JOB OEFL AS2R3 


AIRPLANF AND FNGINF OATA WEATHFP DATA 

PUSE. NO. 741 AVG. NIRT = 5335. RPM AKB. TEMP, = 54.3 F 

FLIGHT T9 AVG. EP® = 1.193 REL. HUM, = 51.4 PCt 

OUM 29 a/p HCAOING = 30. DEG AB$, HUM, = 5.6 GM/M3 

HCIrht = 354.7 PT PlAP DOS. * 49.7 DEG WIND SPEED = 6. KN 

LAT, PEV, = -171.4 FT PAfj? ang. = -3,5 DEG WIND n|R., = 200. OEG 

SLNT.PNG. = 394.0 FT PITCH 5NG. = 1.8 OEG STA, PRESS = 29.96 IN HG 

PATH SPD. = 125.3 KN GR. WEIGHT = 95100. LB RT. THETA = .9959 


AIRPLANE SPACE POSITIONING IS RPLATIVE tq MIC FOR TIME AT MIC OF 10-42-25. 

other PPOFOPMANCE data is fop /^IMF of PNLTM of 10-42-27,0 
time ne aIRCFAP'^ at MINIMUM OTSTANCE FROM MICROPHONF LOCATION 10-42-25.4 


3 


RFFFRENCP SUOFACF weather conditions temp = 77.3 p G REL, WJM. = 73.3 PCT 


OFSCRIRTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE 7 pESOLUTION GP1921ICISA) / 0.25 OB 
CIS A MODE I PASS WITH AIJTO-START 
SAMPLP INTERVAL POP BARIC OATA « .500 SPCONDS 

AVERAGING TIME = 1.500 SECONDS 


atmospheric ATTENUATION SAE ARP866IRPVI 
BASIC UNIT SOUND PRESSURE LEVEL 

I DP REL. 0.000? MICROBAR) 
data types 1/3 OCTAVE* OVERALL* A-WTO, 
PNL# PNLT G EPNL 



o o 

-SS.-ei- 


u* 

ro 

TABU CSA (CONTINUED) 

DC-9 REFAN LANDING APPROACH (8^ > 50°) FLYOVER-NOISE TEST CONDITION SUMMARY 

r&P P4PT CALCULATEO NOISE LEVELS 14590627 PAGE » 2 

MODEL DC-9-31 FUSELAGE NO. 7^1 OEGTSTOATTON NO. N5'i638 TEST DATc 1-31,75 

FLIGHT NO, 19 TEST PlJN NO 2*3 MICROPHONE NO. 6 MIC. LOCATION 10 


PEFEPCNCE CONniTnNS-OC-9 PEFAN 50 DFG APPROACH PEFERENCF CONDITION CHANGE 
SIIMMAOY OF mcaSUPFD NOISC LFVELS. 

PNLTM= 102.2 PMOn DCF= -5.8 PP FPNL= 96.4 FpnPB 
SUMMARY OF delta I CALCULATIONS 


FPEOUFMCY 

MFASURFD 

acjusted 

NOISE adjustment parameters 


S»L 

NDISINCSS 

SPL 

NOISINESS 




IHZ) 

(DB) 

(NDVS) 

(08) 

(NOYS) 


PEF. 

TEST 

50 

74.9 

3.0 

75.5 

3.2 

WEATHER 



63 

69.8 

2.5 

70,4 

2.6 

AMP, TFMP, (DEG R) 

77.0 

54.3 

83 

63.5 

1.9 

64.1 

2.0 

pel. hum. (PCT) 

70.0 

51.4 

100 

72.3 

5.2 

72.9 

5,4 


125 

78.2 

9.1 

78.7 

9.6 

PRPPOPMANCF 



163 

83.7 

14.6 

84.2 

15.2 

path SPERD (KN) 

141.4 

125.3 

200 

83.1 

16.1 

83.7 

16.7 

AVE RN/0 (LRSI 

5362.0 

5225.0 

250 

74.3 

9.3 

74.8 

9.7 

315 

82.5* 17,5 

83.0* 

18.1 

FLIGHT PROFILE GEDMETRY 



AOO 

80.1 

16.1 

80.6 

16.7 

MINIMUM distance (ETJ 

369. 

393. 

500 

81.9 

18.2 

82.4 

18.9 

NOISE OATH DIST. (FT) 

383. 

435. 

633 

83.4 

16.5 

80.9 

17.1 



800 

79,8 

15,8 

80.3 

16.4 

CAtCULATEO NOISE LEVELS 



1000 

77.5 

13.5 

78,0 

13.9 

MEASURED EONL = 

96.4 eoNOR 


1253 

77.3 

15.0 

77.5 

15,5 

DELTA 1 (ARP866) = 

1.3 EPN08 


1600 

76.8 

19.2 

77.4 

20.0 

delta 2 = 

-0.3 epndb 


2000 

78.0 

24.0 

78,8 

25.2 

DELTA S 

-3.5 EPNDB 


2500 

76.9 

25.5 

77.9 

27.3 

DELTA EN/0 = 

0.2 epndb 


3150 

73.0 

20.8 

74.5 

23.1 

PEE. EPNL FN/0 

97.2 CONDB 


4000 

68.7 

15.5 

71.1 

18.2 



5000 

63.1 

13,9 

71.0 

16.9 




6300 

71.9 

16.8 

76.2 

22.6 




8000 

68.2 

10.6 

74.6 

16.5 




10000 

56.4 

3.8 

65.6 

7,2 




PNl 

101.4 

PMD8 

102.6 

PNDB 




pnitm 

132.2 

PND8 

133,5 

PND8 





♦ BAND PRODUCING TONE CORRECTION 


V 
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TABLE C-5.5 

D(>8 REFAN LANDING AIVROACH (Sp - S0<*) FLYOVER-NOISE TEST CONOmON SUNIMARY 

CAR PART -?5 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFOPNATION 

DA*^A DT^fTIZEn 2-3-75 DATA ponccsSFD 06/P7Z75 IA590627 PAGE I 




r 


MOOFL nC-9-n PEG. NO. N54638 
DC-9-31 REFAN FLYOVER NOISE y^ST 
FAR PART 36 NOISE LEVELS 

ENGINE/NAFCli f CONFIGUO ATTON — PCWA JT8D-109 EmOIN^S WITH ACOUSTICALLY TREATED 

NACELLES 


Type hF flyover — LANDING APPPrACH 
NPASUREM=NT rypp — BENFATh FL'^ PATH, 4 
RFrORDTMG AT X = -6978.0, V ss 198.0, I 
REFEREN'^F RFCORDING LOCATION X = -6376. 


DATA CLASS H POMFP 

FEET ABOVE SANDY OIRt 
= -l.O FFFT FROM THRESHOLD 
0, Y = .0, 7 * .0 FFET 


MEASUREMENT INFO 

MIC. NUMBER 6 
MIC. LOCATION 13 
MIC. orient GRA7ING 
TFST SITF yijmA 
TEST DA^c 1-31-75 
TEST number JOR 511 
JOB REEL A5283 


AIRPLANE 

FUS=, NO. 741 
flight 19 
RUN 31 

HFIGHT = 366.4 FT 

LAT, DEV. = -199.8 FT 
SLNT.onG. = 417.4 FT 

oath SPO. = 134.1 KN 


AND ENGINE DATA 
AVG. NIRT = 5357. PPM 

AVG. FPR = l.?14 

A/o HEAD IMG = 30. DEG 

flap POS. = 49.5 DEG 

PATH ANG. = -3.0 0E6 

PITCH ANG. = 1.2 OEG 

GR, WFIGHT = 92700. LB 


wfathfr data 
AMB, TFMP. = 56.0 F 
PEL. HUM. - 46,8 PCT 
ABS. HUM. = 5.4 GM7M3 

WIND SPEED = 7. KN 

WIND DIR. = 335. 0=0 
STA. PRESS s 29.93 IN HG 
RT. theta = .9966 


AIRPLANR SPAFf positioning is RELATIVE TO MIC fqp TIMF AT MIC OF 11- 
HTHFR PERFOPMANFE DATA IS FPP ^TMF of bnLTM OF 11- 2- 2.0 
TiMc ne aIRTPAFt at MINIMUM OISTANCF fcqm MirROPHONE LOCATION 11- 2- 


2 - 0.0 
0.1 


QgcpRpjyjrc S'JR=ACE WEATHFR CONDITIONS TEMP * 77.0 F C RFL. HUM. * 70.0 PCT 


i 


I 


OESCPIPTTON OF ACOtJSTIfAL DATA PROCESSING 


ANALY7ER TyPF / PFSOLM-^ION GR1921ICISAI f 0.25 DB 
CISA MODE I PASS WITH AIJTO-STAPT 
SAMPLE INTFOVAl OOR BASIC DATA = ,500 SFCCNDS 

AVERAGING TIME ^ 1,500 SFCONDS 


ATMOSPHERIC ATTENUATION SAF ARP866(PFVl 
BASIC UNIT SOUND PRESSURE LEVEL 

(DB PEL. 0.0002 MICOORAP) 
data types 1/3 ncTAVF, overall, A-WTD, 
PNL, PNLT 6 FONL 


I 


w 

to 

TABLE C-B.S (CONTINUED) 

OC-9 REFAN UNDING APPROACH (Sp » S0<>) FLYOVER-NOISE TEST CONDITION | SUMMARY 

FAR PART 36 CALCUIATCO NOISE LEVELS 16590627 PAGE • 2 

MODEL DC-9-31 FUSFLAGF MO. 741 RFCTSTRATinN NO. N5463S TEST OATE 1-31-75 

PLIGHT NO. 19 TFST RIJN NO 31 MICROPHONE NO. 6 MIC. LOCATION 10 


PFFFPPNCE rONOITinNS-DC-9 RFFAN 50 DFG APPROACH REFERENCE CONOITTON CHANGE 


SUMMARY OF MEASURED NOISE LEVELS. 

PNLTH= 101.7 PNOR 0CF= -5.8 OB EPNL= 95.9 EPNDR 
SUMMARY OF DELTA I CALCULATIONS 



MEASURED 

ADJUSTED 

NOISE ADJUSTMENT PARAMETERS 


FPFOUENCY 

SPl 

NOISINESS 

SPL 

NOISINPSS 




«H7) 

(DR) 

(NDYSl 

(08) 

CNOYS) 


REF. 

TEST 

50 

73.7 

2.6 

74.8 

2.9 

WEATHER 



63 

71.4 

2.9 

72.4 

3.2 

AMB. TEMP. (DEG FI 

77.0 

56.0 

80 

65.9 

2.3 

67.0 

2.5 

PEL. HUM. (PCT) 

70.0 

46.8 

100 

69.5 

4.1 

70.6 

4.4 




125 

77.7 

8.8 

78.7 

9,5 

PRFFORMANCE 



160 

83.8 

14.8 

84.9 

15.9 

PATH SPEFD (KN) 

141.4 

134.1 

200 

84.5 

17.8 

85.6 

19.1 

AVE FN/0 (LRS) 

5362.0 * 

5209. 1 

250 

78.6 

12.6 

79.6 

13.6 


43 


315 

81.2 

15.9 

82.2 

17.1 

FLIGHT PROFILE GEOMETRY 



400 

82.5 

19.1 

63.6 

20-5 

MINIMUM DISTANCE (FT) 

369. 

417. 

500 

81.2 

17.3 

82.2 

18.6 

NOISF PATH DIST, (FT) 

396. 

447. 

630 

80.1 

16.1 

91.1 

17,3 




800 

79.4 

15.4 

80.4 

16.5 

CALCULATED NOISE LEVELS 



1000 

77.2 

13.2 

78.2 

14.1 

MEASURED EPNL 

95.9 EPN08 


1250 

76.5 

14.4 

77.6 

15.5 

DELTA 1 (ARP866) » 

2,0 EPNOB 


1600 

75.2 

17.2 

76.4 

18.7 

DELTA 2 

-0.5 EPNOB 


2000 

76.9 

22.1 

78.3 

24.4 

DELTA S = 

-0.2 EPNOB 


2500 

76.9 

25.3 

78.7 

28,7 

DELTA FN/0 

0.3 EPNOB 


3150 

72.6 

20.2 

75.0 

23,9 

REF. EPNL FN/D » 

97.4 EPNOB 


4000 

67.2 

13.9 

70.6 

, 17.7 




5000 

66.8 

12.6 

70.9 

16.8 




6300 

69.9 

14.7 

75.9 

1 J2-1 




8000 

65.84 

9.0 

74.34 

^«56.1 




lOOOO 

52.6 

2.9 

64.6 

*^6.7 




ONL 

101.0 

ONOR 

103.1 

PNDB 




PNLTM 

101.7 

ONOR 

103.7 

PNOB 





♦ BAND PRODUCING tqne CORRECTION 
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TABLE C>5.6 

OC-9 REFAN LANDING APPROACH (6^ - S0<>) FLYOVER-NOISE TEST CONDITION SUMMARY 

FAR PART 36 FLYOVER NOISE LEVELS 
DATA identification INFORMATION 


DATA OIGITI7EO 2-3-75 DATA PROCESSED 06/27/75 IA590627 PAGE I 


MODEL DC-9-31 REG- NO- N54638 
DC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLF GONFIGUPATION — PSWA JT8D-109 ENGINES HlTH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — LANDING APPROACH DATA CLASS — H POHER 

MFASURFMFNT type — BFNEATH flT PATHt 4 FEET ABOVE SANDY DIRT 
RECOOOING AT X * -6978-Clt Y = 198. 3t t ~ -l-O FEET FROM THRESHOLD 
PEFFPENCE RECORDING LOCATION X = -6076.0* V s ,0* Z = .0 FEET 


MEASUREMENT INFO 
MIC- NUMBER 6 
MIC. tor AT ION 10 
MIC. ORIENT grazing 
test site YU»A 

TEST DATE 1-31-75 
TEST NUMBER JOB 511 
JOB REEL A5283 


AIRPLANE 

FUSE. NO. 741 
FLIGHT 19 
RUN 37 

HEIOHT * 379-7 FT 

LAT. OFV. = -201.5 FT 
SLNT.RNG. » 429.9 FT 

PATH SPO. = 137.1 KN 


AND ENGINE DATA 
AVG. NIPT = 5464. PPM 

AVG. EPR = 1.230 

A/P HFADING = 30. DEG 

FLAP POS. = 49,5 DEG 

PATH ANG. = -3.6 DEG 

PITCH ANG. = .0 DEG 

GR. WEIGHT *= 91700. LB 


WEATHER DATA 
AMB, TEMP. = 56.0 F 
PPL. HUM. = 46.8 PCT 
APS. HUM. * 5.4 GM/M3 

WIND speed * 7. KN 

WIND OIR. * 335. DEG 
STA. PRESS * 29.93 IN HG 
RT. theta = .9971 


AIRPLANE SPACE POSITIONING IS RELATIVE TD MIC FOR TfHE AT MIC OF 11-10-32. 

PTHFP PERFORMANCE DATA IS FnP TIME OF PNLTM OF 11-13-34.5 
ttmf op aircraft AT MINIMUM 0»STANCE FROM MICPPPHONF LOCATION 11-10-32.8 


7 


RFFERENCF SURFACE WEATHER CONDI TICNS TEMP = 77.0 F S REL. HUM, s 70,0 PCT 



DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TyoF / RESOLUTTON Goi9?liriSA» / 0.25 DB 
CIEA MODE I PASS WITH AUTO-START 
SAMOl F INTCRVAl FOP BASIC DATA e .500 SFCO^OS 
AVERAGING TfMF s 1.500 SECONDS 
v» 
in 


ATMOSPHERIC attenuation SAE ARP 866 IREVJ 
BASIC UNIT SOUND PRESSURE LEVEL . , 
(OB REL. 0.0002 MlC»nRAR| 
DATA TVPF 5 1/3 OCTAVE, OVERALL, A-WTO, 
PNL, PNLT 6 EPNL 



TABLE C-S.6 (CONTINUED) 

DC-9 REFAN LANDING APPROACH (Sp « S0^> FLYOVER-NOISE TEST CONDITION SUMMARY 

FAR PART 36 CALCULATFO NOISE LEVELS 14590627 PAGE - 2 

MODEL DC-9-31 CUSFLAGF NO. 741 REGISTRATION NO. N54638 TEST OftTC 1-31-75 

FLIGHT NO. 19 TFST RUN NO 32 MICROPHONE NO. 6 MIC. LOCATinN 10 


REFERENCE CPNniTinN<;-or-9 RERAN 53 OEG APPROACH REFERENCE CONOITTON CHANGE 
summary of measured NOISF LEVELS. 

PNLTM* 101.9 PNOB OCF-* -5.7 OR EPNL= 96.3 fRNOR 
SUMMARY OF OELTAX CALCIM ATIONS 



MEARURFO 

AnjIJSTFD 

NOISF ADJUSTMENT PARAMETERS 


frequency 

SPL 

MOf STNFSS 

SPL 

NOISINESS 




(H7 I 


(NOVSI 

(P0) 

(NOYSI 


REF, 

TEST 

50 

72.8 

2.4 

74,1 

2.7 

weather 



63 

72.3 

3.2 

73.6 

3.6 

AMR. TEMP, (OFG F| 

77.3 

56.0 

80 

67.4 

2.6 

68.7 

2.9 

rel. hum. cpctj 

70.0 

46.8 

100 

71,9 

5,0 

73.2 

5.6 




125 

78.3 

9,2 

79,6 

10.2 

PRFEORMANCE 



160 

83.1 

14. 3 

84.4 

15.3 

OATH SPEED (KNI 

141.4 

137.1 

200 

83. R 

17.0 

85.1 

18.6 

AVE FN/D (LBSl 

5362.0 

5516. 7 

250 

77.7 

11,9 

79.0 

13.0 




315 

83.3 

18.1 

84.3 

19.9 

FLIGHT PROFILE GEOMFTRV 



400 

81.5 

17.8 

82.8 

19.5 

MINIMUM DISTANCE (FT) 

369. 

429. 

500 

81.5 

17.8 

82.8 

19.4 

NOISE PATH DIST. fFT) 

386. 

449, 

630 

80.3 

16.4 

81.6 

17.9 




800 

80.3 

16.3 

81.6 

17.8 

calculated NOISF LEVELS 



1000 

77.8 

13.8 

79.2 

15.1 

MEASURED FPNL = 

96.3 EPNDR 


1250 

76,9 

14.8 

78,3 

16.3 

DELTA I (ARP866) * 

2.2 EPNDB 


1600 

75.7 

17.7 

77.2 

19.7 

melt A 2 = 

-0.7 CPNDB 


2000 

77.6 

23,2 

79.3 

26.2 

DELTA 5 

-0.1 ERNDR 


2500 

77.3 

26.1 

79.4 

33.2 

DELTA FN/n a 

-3.3 EPNDB 


3150 

73.5 

21.5 

76.3 

26.1 

ref, EPNL FN/0 * 

97,4 tPNOR 


4000 

67.7 

14,4 

71.5 

18.8 




5000 

65.3 

11.4 

69.8 

15.5 




6300 

68.2 

13.0 

74.5 

20.1 




8000 

64,2* 8.0 

73, !♦ 

14.9 




10000 

51.7 

2,7 

64.2 

6.5 




PNL^ 

101.3 

PN05 

103.6 

PNOB 




pnltm 

101.9 

PNOB 

134,2 

ONDB 





* BAND PRODUCING TONE CORRECTION 
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OC-9 REFAN LANDING APPROACH (5, 


TABLE 06.1 

> 3S°) FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 
DATA DIGITIZED 2-17-75 DATA PROCESSED 07/01/75 


PAGE 1 


MODEL DC-9-31 REG. NO. N54638 
OC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 


ENGINE/NACELLE CONFIGURATION — PtWA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — LANDING APPROACH DATA CLASS — 

MEASUREMENT TYPE — BENEATH FLT PATH, 4 FEET ABOVE SANDY DIRT 
RECORDING AT X = -6978.0, Y = 198.0, Z » -1.0 FEET FROM THRESHOLD 


H POWER 



REFERENCE RECORDING LOCATION 

X = 

-6076.0, Y = 


. 0 , z - 

.0 

FEET 


MEASUREMENT INFO 



AIRPLANE 

AND ENGINE 

DATA 


WEATHER 

MIC. 

NUMBER 6 

FUSE. NO. 

741 



AVG. NIRT = 


4542. RPM 

AMB. TEMP. = 


MIC. 

LOCATION 10 

FLIGHT 

20 



AVG. EPR 


1.123 


REL. HLH. 


MIC. 

ORIENT GRAZING 

RUN 

42 



A/P HEADING 


30. 

DEG 

ABS. HUM. 


TEST 

SITE YUMA 

HEIGHT 


356.7 

FT 

FLAP POS. 

S 

34.9 

DEG 

MIND SPEED 

s 

TEST 

DATE 2-01-75 

LAT. DEV. 

— 

192.3 

FT 

PATH ANG. 

r: 

-2.8 

DEG 

HIND OIR. 

s 

TEST 

NUMBER JOB 511 

SLNT.RNG. 

S 

405.2 

FT 

PITCH ANG. 

s; 

5.1 

DEG 

STA. PRESS 

s 

JOB 1 

REEL A5359 

PATH SPO. 

= 

131.5 

XN 

GR. WEIGHT 

- 

104000. 

LB 

RT. THETA 

= 


45.0 PCT 
5.1 GM/H3 
7. KN 
25. DEG 
30.07 IN HG 
.9979 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 9-56-37.6 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 9-56-39.0 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 9-56-37.6 


REFERENCE SURFACE HEATHER CONDITIONS TEMP * 77.0 F C REL. HUM. = 70.0 PCT 


ANALYZER TYPE / RESOLUTION GR192KCISA1 
CISA MODE 1 PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA .500 SECONDS 
AVERAGING TIME = 1.500 SECONDS 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 
/ 0.25 OB 


ATMOSPHERIC ATTENUATION SAE ARP866IREVI 
BASIC UNIT SOUND PRESSURE LEVEL 

IDB REL. 0.0002 MICR08AR1 
DATA TYPES 1/3 OCTAVE, OVERALL, A-WTD, 
PNL* PNLT C EPNL 
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TABLE CSA (CONTINUED) 

DC-9 REFAN LANDING APPROACH (5p = 35®) FLYOVER-NOISE TEST CONDITION |SUMMARY 


FAR PART 36 CALCULATED NOISE LEVELS 


MODEL DC-9-31 
FLIGHT NG. 20 


FUSELAGE NO« 741 
TEST RUN NO 42 


REGISTRATION NO, 
MICROPHONE NO, 


PAGE « 2 

N54638 TEST DATE 2-01-75 

6 MIC, LOCATION 10 


REFERENCE CONOITIONS-OC-9 REFAN 35 DEG APPROACH- USING FINAL CORR CURVE SLOPE 
SUMMARY OF MEASURED NOISE LEVELS. 

PNLTM= 99.7 PNDB OCF= -6.2 DB EPNL» 93.5 EPNDB 


SUMMARY OF DELTAl CALCULATIONS 


FREQUENCY 

■ ■ MV 

SPL 

NOISINESS 

SPL 

NOISINES 

(HZ) 

(DB) 

(NOYS) 

(OB) 

(NOYSI 

50 

70.6 

1,9 

71.4 

2.1 

63 

65.6 

1.7 

66.4 

1.6 

80 

62.4 

1.7 

63.2 

1.8 

100 

67.3 

3.4 

68.1 

3.6 

125 

74.4 

6.7 

75.2 

7.2 

160 

79.8 

11.2 

60.6 

11.8 

200 

79.4 

12.5 

80.2 

13.2 

250 

71.1 

7.4 

71,9 

7.8 

315 

79.6 




400 

77.4 

13,4 

78.2 

14.1 

500 

78.3 

14.2 

79.1 

15.0 

630 

77.6 

13.6 

78.4 

14.3 

800 

78.3 

14.2 

79.1 

15.0 

1000 

77.0 

13.0 

77.8 

13.7 

1250 

75.8 

13.6 

76.7 

14.6 

1600 

76.7 

19.1 

77,7 

20.4 

2000 

74,9 

19.2 

76.0 

20-9 

2500 

72.0 

18.1 

73.5 

20,/ 

3150 

68.1 

14.9 

70.3 

17.3 

4000 

65.3 

12.2 

68.4 

15.2 

5000 

70.8* 16.7 

74.6* 

21.7 

6300 

71.0 

15.8 

76.5 

23.1 

8000 

59.9 

6.0 

67.8 

10,3 

10000 

52.4 

2.9 

63.6 

6.3 

PNL 

98.2 

PNDB 

100.4 

PNOB 

PNLTM 

99.7 

PNOB 

101.7 

PNOB 


NOISE ADJUSTMENT PARAMETERS 


WEATHER 

AMB. TEMP. 
REL. HUM. 


(DEG FI 
(PCTI 


PREFORHANCE 

PATH SPEED (KNl 
AVE FN/D (LBS I 

NOISE PATH DtST. (FTI 


REF. 

77.0 

70.0 


146.9 

3610.0 


TEST 

55.8 

45.0 


131.5 

3204.8 


369. 

371. 


405. 

407. 


CALCULATED NOISE LEVELS 

MEASURED EPNL = 93.5 EPNDB 

DELTA I (ARP866I = 

DELTA 2 
DELTA S 

DELTA FN/D * 

PEF, EPNL FN/D 


1.9 EPNDB 
-0,4 EPNDB 
-0.5 EPNDB 
0.5 EPNDB 
95.0 EPNDB 


* BAND PRODUCING TONE CORRECTION 
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DC-9 UNDING APPROACH (5. 


TABLE C-6.2 

> SS**} FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 
DATA DIGITIZED 2-3-75 DATA PROCESSED 07/01/75 


PAGE 1 


MODEL DC-9-31 REG* NO. N5A638 
OC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — PCW4 JT80-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — LANDING APPROACH DATA CLASS — H POWER 

MEASUREMENT TYPE — BENEATH FLT PATH, A FEET ABOVE SANDY DIRT 
RECORDING AT X » -69T8.0, Y = 198.0, I * -l.O FEET FROM THRESHOLD 
REFERENCE RECORDING LOCATION X = -6076.0, Y » .0, Z * .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER 6 
MIC. LOCATION 10 
MIC. ORIENT GRAZING 
TEST SITE YUMA 
TEST DATE 2-01-75 
TEST NUMBER JOB 511 
JOB RE^L A5359 


FUSE. NO. 741 


AIRPLANE AND ENGINE DATA 


FLIGHT 
RUN 
HEIGHT 
LAT. OEV. 
SLNT.RNG. 


20 
43 

= 368.5 FT 
= -194.9 FT 
= 416.9 FT 


PATH SPD. = 150.8 KN 


AVG. NIRT * 
AVG- EPR 
A/P HEADING = 
FLAP POS. = 
PATH ANG. = 
PITCH ANG, = 
GR. WEIGHT = 


5210. RPM 
1.187 
30. DEG 
34.6 DEG 
-2.3 DEG 
1.7 DEG 
103000. LB 


AM6. TEMP. 
RBL. HUM. 
ABS. HUM. 
WIND SPEED 
WIND DIR. 
STA. PRESS 
RT. THETA 


WEATHER DATA 


56.0 F 
46.2 PCT 
5.3 6M/M3 
7. KN 
15, DEG 
30.07 IN HG 
.9991 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10- 4-29.2 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10- 4-31.0 
-jTANCE from MICROPHONE LOCAT " “ 


TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE 


ITION 10- 4-29.2 


REFERENCE SURFACE WEATHER CONDITIONS 


TEMP * 7T.0 F 6 REL, HUM. = 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ro 

vO 


ANALYZER TYPE / RESOLUTION GR192KCISA1 / 0.25 OB 
CISA MODE I PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIM# = 1.500 SECONDS 


ATMOSPHERIC ATTENUATION SAE ARP866(PEVI 
BA'^IC UNIT SOUND PRESSURE LEVEL 

(OB REL. 0.0002 MICROBARl 
DATA TYPES 1/3 OCTAVE, OVERALL, A-WTO, 
PNL, PNLT C EPNL 
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TABLE C (CONTINUED) 


OC-g REFAN LANDING APPROACH (5p « 35^) FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR FART 36 CALCULATED NOISE LEVELS 


PAGE 


MODEL DC-9-31 
FLIGHT NO. ‘ 


20 


FUSELAGE NO. 
TEST RUN NO 


T4l - 
43 


REGISTRATION NO. 
MICROPHONE NO. 


N54638 

6 


TEST DATE 2-01-75 
MIC. LOCATION 10 


REFERENCE CONOITIONS-OC-V REFAN 35 DEG .APPROACH USING FINAL CORR CURVE SLOPE 
SUMMARY OF MEASURED NOISE LEVELS. 

PNLTM= lOi.6 PNDB DCF= -5.9 OB EPNL* 95.7 «PNDB 


SUMMARY OF OELTAl CALCULATIONS 


FREQUENCY 
(HZJ 
50 
63 
80 
100 
125 
160 
200 
250 
315 
400 
500 
630 
800 
1000 
1250 
1600 
2000 
2500 
. 3150 
4000 
5000 
6300 
8000 
lOOOO 


MEASURED 

ADJUSTED 

SPL 

NOISINESS 

SPL 

NOISINESS 

(OB) 

(NOYS) 

(OB) 

(NOYS) 

72.8 

2.4 

73.9 

2.7 

69.7 

2.5 

70.7 

2.7 

63.7 

1.9 

64.8 

2.1 

71.4 

4.8 

72.5 

5.2 

79.2 

9.9 

80.2 

10.7 

83.0 

14.0 

84.1 

15.0 

82.1 

15.0 

83.1 

16.2 

74.7 

9.6 

75.7 

10.4 

B2.6« 

17.5 

83.6* 

18.9 

80.7 

16.8 

81.8 

16.1 

81.5 

17.7 

82.5 

19.0 

79.3 

15.3 

80.4 

16.4 

78.7 

14.6 

79.7 

15.7 

77.5 

13.5 

78.6 

14.5 

76.8 

14.7 

77.8 

15.8 

77.1 

19.5 

78.3 

21.3 

78.0 

23.8 

79.4 

26.3 

76.4 

24.5 

78.2 

27.8 

72.5 

20.1 

75.0 


68 . 2 

15.0 

11. 7 

19.1 

68.3 

14.0 

72.4 

18.7 

69.9 

14.7 

76.0 

22.2 

64.5 

8.2 

73.1 

14.6 

51.9 

2.8 

64.0 

6.5 


NOISE ADJUSTMENT PARAMETERS 


WEATHER 

AM6. TEMP. 
REU. HUM. 


REF. 


TEST 


(DEG FI 
(PCTI 


77.0 

70.0 


56.0 

46.2 


PREFORMANCE 

PATH SPEED (KN) 
AVE FN/0 ILBSI 


146.9 

3810.0 


150.8 

4603.6 


FLIGHT PROFILE GEOMETRY 
MINIMUM DISTANCE (FT) 
NOISE PATH DIST. (FT) 


369. 

394. 


417. 

445. 


CALCULATED NOISE LEVELS 
MEASURED EPNL 
DELTA 1 (ARP866) = 

DELTA 2 
DELTA S 
DELTA FN/D 
REF. EPNL FN/D 


95.7 EPNOB 
2.1 EPNDB 

-0.5 EPNDB 
0.1 EPNDB 
-0.6 EPNDB 

96.7 EPNDB 


PNL 

PNLTM 


100.8 PNDB 
101.6 PNDB 


102.9 PNDB 
103.7 PNDB 


* BAND PRODUCING TONE CORRECTION 
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TABLE C-6.3 

DC-9 REFAN LANDING APPROACH <6p * 35°) FLYOVER'NOISE TEST CONDITION jSUMMARY 

FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-3-75 DATA PROCESSED 07/01/75 1 PAGE 1 

MODEL OC-9-31 REG. NO. N54638 
DC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — P6WA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 









TYPE OF FLYOVER — LANDING APPROACH 
MEASUREMENT TYPE — BENEATH FLT PATH. 4 


DATA CLASS -- 
FEET ABOVE SANDY DIRT 


H POWER 


RECORDING AT X = -6978.0. Y = 198.0. 2 = -1.0 FEET FROM THRESHOLD 

REFERENCE RECORDING LOCATION X = -6076.0. Y = .0. Z * .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER 6 
LOCATION 10 
ORIENT GRAZING 
SITE 
DATE 
NUMBER 
REEL 


MIC. 

MIC. 

TEST 

TEST 

TEST 

JOB 


YUMA 
2-01-75 
JOB 511 
A5359 


FUSE. NO. 741 
FLIGHT 
RUN 

HEIGHT 


AIRPLANE AND ENGINE DATA 


20 
44 

= 363.6 FT 


LAT. DEV. - -195.5 FT 


SLNT.RNG. 


412.8 FT 


AVG. NIRT = 
AVG. EPR 
A/P HEADING = 
FLAP PDS. = 
PATH ANG. = 
PITCH ANG. = 


4854. RPM 
1.149 
30. DEG 
34.7 DEG 
-2.7 DEG 
2.B DEG 


HEATHER DATA 
TEMP. = 56.1 F 


AMB 
REL. HUM. 
ABS. HUM. 
WIND SPEED 


PATH SPO. = 137.5 RN GR. WEIGHT = 102000. LB 


WIND DIR. 
STA. PRESS 


RT. THETA = 


45.3 PCT 
5.2 GM/M3 
8. KN 
20. DEG 
30.07 IN HG 
.9968 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10-13- 5.3 
OTHER PERFORMANCE DATA IS FOR? TIME OF PNLTM OF 10-13- 7.5 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-13- 5.4 


REFERENCE SURFACE HEATHER CONDITIONS TEMP * 77.0 F S REL. HUH. = 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GRL921ICISAI / 0.25 OB 
CISA MODE 1 PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME = 1.500 SECONDS 


ATMOSPHERIC ATTENUATION SAE ARP866<REVI 
BASIC UNIT SOUND PRESSURE LEVEL 

(OB REl. 0.0002 MICROBAR) 
DATA TYPES 1/3 OCTAVE* OVERALL* A-WTO. 
PNL. PNLT G EPNL 



('Al r-. d W ; j IlT -J tti C -I I 
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TABLE C-6.3 (CONTINUED) 

D09 REFAN LANDING APPROACH = 35°) FLYOVER-NOISE TEST CONDITION {SUMMARY 

FAR FART 36 CALCULATED NOISE LEVELS PAGE « Z 

MODEL OC-9'31 FUSELAGE NO* 741 REGISTRATION NO. N54638 TEST DATE 2-01-75 

FLIGHT NO. 20 TEST RUN NO 44 MICROPHONE NO. 6 MIC. LOCATION 10 


REFERENCE CONDIT IONS-OC-9 REFAN 35 DEG APPROACH .USING FINAL CORR CURVE SLOPE 
SUMMARY OF MEASURED NOISE LEVELS. 

PNLTM* 99.9 PND8 DCF* -5.8 DB EPNL* 94.1 EPNDB 


SUMMARY OF OELTAl CALCULATIONS 



MEA'SUREO 

ADJUSTED 

NOISE ADJUSTMENT PARAMETERS 


FREQUENCY 

SPL \ 

NOISINESS 

SPL 

NOISINESS 




fHZ) 

(OB) 

(NOYSI 

(OB) 

(NOYS) 


REF. 

TEST 

SO 

70.3 

1.9 

71.2 

2.1 

WEATHER 



63 

68.6 

2.2 

69.6 

2.4 

AMB. TEMP. (DEG F) 

XZ*o 

56.1 

80 

64.4 

2.0 

65.4 

2.2 

REL. HUM. (PCTI 

70.0 

45.3 

100 

68.2 

3.6 

69.2 

3.9 




125 

75.7 

7.5 

76.7 

8*1 

PREFORMANCE 



160 

81.0 

12.1 

81.9 

12.9 

PATH SPEED (KNI 

146.9 

137.5 

200 

79.9 

12.9 

80.9 

13.8 

AVE FN/D (LBSt 

3810.0 

3763.5 

250 

75.2 

10.0 

76.1 

10.6 




315 

80.1 

14.7 

81.0 

15.7 

FLIGHT PROFILE GEOMETRY 



400 

80.7 

16.8 

81.7 

18.0 

MINIMUM DISTANCE (FT) 

369. 

412. 

500 

80.4 

16.5 

81.4 

17.6 

NOISE PATH DIST. (FT) 

413. 

462. 

630 

79.4 

15.3 

80.3 

16.4 




800 

78.1 

14.0 

79.0 

14.9 

CALCULATED NOISE LEVELS 



1000 

76.4 

12.5 

77.4 

13.4 

MEASURED EPNL » 94,1 EPNDB 


1250 

75.2 

13.1 

76.2 

14.1 

DELTA 1 (ARP866) « ; 

>.l EPNDB 


1600 

76.3 

18.5 

77.4 

20.0 

DELTA 2 = -0.5 EPNDB 


2000 

74.9 

19.4 

76.3 

21.3 

DELTA S * -0.3 EPNDB 


2500 

73.6 

20.3 

75.4 

22.9 

DELTA FN/D - 0.0 EPNDB 


3150 

69.0 

15.8 

71.5 

18.8 

REF. EPNL FN/D * 95.5 EPNDB 


4000 

<65.8 

12.7 

69.4 

16.2 




5000 

68.9 

14.7 

73.2 

19.7 




6300 

70. 6< 

15.4 

76. 9# 

23.6 




8000 

61.7 

6.7 

70.6 

12.5 




10000 

50.7 

2.6 

63.4 

6.2 




PNL 

98.9 

PNDB 

101.1 

PNOB 




PNLTM 

99.9 

PNOB 

102.0 

PNDB 
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TABLE C-BA 

DC-9 REFAN LANDING APPROACH (5p = 35®| FLYOVER-NOISE TEST CONDITION SUMMARY 

FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-3-75 DATA PROCESSED 07/01/75 PAGE 1 


MODEL OC-9-31 REG> NO. N54638 
OC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART so NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — PCWA JT80-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — LANDING APPROACH DATA CLASS — H POWER 

MEASUREMENT TYPE — BENEATH FLT PATH, 4 FEET ABOVE SANDY DIRT 
RECORDING AT X = -6978.0, Y = 198.0, 2 = -1.0 FEET FROM THRESHOLD 
REFERENCE RECORDING LOCATION X * -6076.0, Y = .0, Z = .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER 6 
MIC. LOCATION 10 
MIC. ORIENT GRAZING 
TEST SITE YUMA 
TEST date 2-01-75 
TEST NUMBER JOB 511 
JOB REEL A5359 


FUSE. NO. 741 


AIRPLANE AND ENGINE DATA 


FLIGHT 20 
RUN 46 

HEIGHT = 377.8 FT 

LAT. DEV. = -202.7 FT 
SLNT.RNG. = 428.7 FT 

PATH SPD. = 137.8 KN 


AVG. NIRT = 
AVG. EPR 
A/P HEADING = 
FLAP PCS. = 
PATH ANG. = 
PITCH ANG. - 
6R. WEIGHT = 


4851. RPM 
1.149 
30. OEG 
34.7 OEG 
-2.6 OEG 
2.5 OEG 
99600. LB 


AMB. TEMP. 
REL. HUM. 
ABS. HUM. 
WIND SPEED 
WIND DIR. 
STA. PRESS 
RT. THETA 


HEATHER DATA 


57.2 F 
40.5 PCT 
4.9 GM/M3 
9. KN 
20. OEG 
30.07 IN HG 
.999C 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10-31-41.6 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10-31-43.5 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-31-41.7 

REFERENCE SURFACE WEATHER CONDITIONS TEMP * 77.0 F 6 REL. HUM. = 70.0 PCT 


DESCRIPTION OF AC0US7ICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GR192KCISAI / 0.25 DB 
CISA MODE 1 PASS WITH AUTO-START ^ 

SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME « 1.500 SECONDS 


ATMOSPHERIC ATTENUATION SAE ARP866(REVI 
BASIC UNIT SOUND PRESSURE l" -.l 

(DB REL. 0.0002 MiCROBAR} 
DATA TYPES 1/3 OCTAVE, OVERALL, A-WTD, 
PNL, PNLT 6 EPNL 



I 

j 

i 



u> 



6 o 
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TABLE C-6.4 (CONTINUED) 

DC-9 REFAN LANDING APPROACH (Sp = 35®) FLYOVER-NOISE TEST CONDITION SUMMARY 





FAR PART 

36 CALCULATED NOISE 1 

LEVELS 

PAGE - 

2 


MODEL 

DC -9-31 FUSELAGE 

NO. 741 


REGISTRATION NO. N54638 TEST 

DATE 2-01 

-75 


FLIGHT 

NO. 20 

TEST RUN 

NO 46 


MICROPHONE NO. 6 MIC. 

LOCATION 

10 

; 

REFERENCE CONOIT IONS-OC-9 REFAN 

35 DEG APPROACH 

USING 

FINAL CORR CURVE SLOPE 




SUMMARY 

OF MEASURED NOISE LEVELS. 







PNLTM* 99.9 

PNOB 

0CF= -5.7 DB 

EPNL= 

94.2 

EPNDB 





SUMMARY 

OF bcLTAl CALCULATIONS 








MEASURED 

ADJUSTED 


NOISE ADJUSTMENT PARAMETERS 



FREQUENCY 

SPL 

NOISINESS 

SPL NOISINESS 





(HZI 

(OBI 

MNOYS) 

(DBJ 

(NOYS) 



REF, 

TEST 

} 

30 

70.2 

1.9 

71.5 

2.1 


WEATHER 




63 

66.0 

1.7 

67.2 

2.0 


AMB. TEMP. (DEG F) 

77.0 

57.2 


80 

61.9 

1.7 

63.2 

1.8 


REL. HUM. (PCT) 

70.0 

40.5 


100 

68.7 

3.8 

70.0 

4.2 






123 

75.8 

7.5 

77.1 

8.4 


PPEFOR NANCE 



i 

160 

80.0 

11.3 

81.3 

12.3 


PATH SPEED (KNI 

146.9 

137.8 


200 

80.3 

13.5 

81.8 

14.7 


AVE FN/D (LBSJ 

3810.0 3752.5 

J 

230 

72.8 

8.4 

74.0 

9.2 






313 

80.6« 

15.3 

81.9* 

16.8 


FLIGHT PROFILE GEOMETRY 




400 

77.8 

13.7 

79.0 

15.0 


MINIMUM DISTANCE (FT» 

369. 

428. 

: 

500 

79.4 

15.3 

80.7 

16.8 


NOISE PATH DIST. (FT) 

>92. 

454. 


630 

78.7 

14.6 

80.0 

16.0 





} 

800 

77.9 

13.8 

79.2 

15.1 


CALCULATED NOISE LEVELS 



i 

1000 

76.9 

12.9 

78.2 

14.1 


MEASURED EPNL = 94.2 EPNDB 


1 

1230 

75.7 

13.6 

77.1 

15.1 


DELTA 1 (ARP866) = ; 

2.7 EPNDB 


r 

1600 

76.3 

18.5 

77.9 

20.7 


DELTA 2 = -( 

}.6 EPNDB 



2000 

75.4 

20.0 

77.3 

22.8 


DELTA S » -( 

).3 EPNDB 



2300 

74.7 

21.8 

77.1 

25.8 


DELTA FN/D = ( 

3.0 EPNDB 


• 

k- 

3130 

69.6 

16.5 

72.9 

20.7 


REF. EPNL FN/0 = 96.0 EPNDB 


V. 

L 

4000 

65.4 

12.3 

69.9 

16.8 





f 

3000 

67.8 

13.6 

73.2 

19.7 





1 

6300 

69.3 

14.2 

77.0 

23.8 





5 

8000 

61.0 

6.4 

71.6 

13.4 





1 

1 

10000 

49.4 

2.3 

64.2 

6.5 





? 

J, 

5= 

PNL 

99.0 

PNDB 

101.7 PNDB 





& 

% 

PNLTM 

99.9 

PNOB 

102.6 PNOB 
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TABLE C-6.5 

DC-9 REFAN LANDING APPROACH (5^ = 3 S<*) FLYOVER-NOISE TEST CONDITION |sUMMARY 


FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 


DATA DIGITIZED 2-3-75 


DATA PROCESSED 07/01/75 


PAGE 1 


MODEL OC-9-31 


REG. NO. N56638 


OC-9-31 REFAN FLYOVER NOISE TEST 


ENGINE/NACELLE CONFIGURATION 


FAR PART 36 NOISE LEVELS 

- P6MA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED 
NACELLES 


TYPE OF FLYOVER — LANDING APPROACH DATA CLASS — H POKER 

MEASUREMENT TYPE — BENEATH FLT PATH, 4 FEET ABOVE SANDY DIRT 
RECORDING AT X * -6978.0, Y = 198.0, Z = -1.0 FEET FROM THRESHOLD 
REFERENCE RECORDING LOCATION X = -6076.0, Y = .0, Z = .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER 6 FUSE. NO. 

MIC. LOCATION 10 FLIGHT 

MIC. ORIENT GRAZING RUN 

TEST SITE YUMA HEIGHT 

TEST DATE 2-01-75 LAT. DEV. 
TEST NUMBER JOB 511 SLNT.RNG. 

JOB REEL A5359 PATH SPD. 


AIRPLANE 

741 

20 

^8 

= 356.4 FT 

= -195.7 FT 
= 406.6 FT 

= 135.1 KN 


ENGINE DATA 


AVG. NIRT = 
AVG. EPR 
A/P HEADING = 
FLAP POS. = 
PATH ANG. = 
PITCH ANG. = 
GR. WEIGHT = 


4836. RPM 
1.149 
30. DE( 
34.7 DE( 
-2.7 OEt 
3.8 DEC 
97600. LB 


AMB. TEMP. 
REL- HUH. 
ABS. HUM. 
WIND SPEED 
WIND DIR. 
STA, PRESS 
RT. THETA 


WEATHER DATA 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10-49- 9.6 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10-49-11.5 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-49- 9.6 


REFERENCE SURFACE WEATHER CONDITIONS 


TEMP = 77.0 F C REL. HUM. * 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GR192KCISAI / 0.2 
CISA M:DE 1 PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME = 1.500 SECONDS 


0.25 06 


ATMOSPHERIC ATTENUATION SAE 4RP866(REVI 
BASIC UNIT SOUND PRESSURE LEVEL 

(06 REL. 0.0002 MICROBARI 
DATA TYPES 1/3 OCTAVE, OVERALL, A-WTO, 
PNL. PNLT £ EPNL 






TABLE C-6.B (CONTINUED) 

OC-9 REFAN LANDING APPROACH (6p - 35<*l FLYOVER-NOISE TEST CONDITION {SUMMARY 


MODEL OC-9-31 
FLIGHT NO. 20 


FAR PART 

36 

CALCULATED 

NOISE LEVELS 


PAGE * 2 

FUSELAGE 

NO. 

741 

REGISTRATION NO. 

N5463S 

TEST DATE 2-01-75 
MIC. LOCATION 10 

TEST RUN 

NO 

48 

MICROPHONE NO. 

6 


REFERENCE CONDITIONS-DC-9 REFAN 35 DEG APPROACH USING FINAL CORK CURVE SLOPE 
SUMMARY OF MEASURED NOISE LEVELS. 


PNLTM* 100.2 PNOB DCF= -5.8 OB EPNL= 9A.4 EPNDB 
SUMMARY OF OELTAl CALCULATIONS 



MEASURED 

ADJUSTED 

NOISE ADJUSTMENT PARAMETERS 


FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 


REF. 

TEST 

IHZ) 

(OBI 

(NOYSI 

(DB) 

(NOYSI 


50 

70.5 

1.9 

71.3 

2.1 

WEATHER 

77.0 

57.8 

63 

68.8 

2.3 

69.6 

2.5 

AHB. TEMP. (DEG Ft 

80 

62.9 

1.8 

63.7 

1.9 

REL. HUM. (PCTI 

70.0 

40.7 

100 

68.1 

3.6 

68.9 

3.9 




125 

76.6 

8.1 

77.5 

8.6 

PREFORMANCE 


135.1 

160 

81.9 

12.9 

82.7 

13.6 

PATH SPEED (KNI 

146.9 

200 

80.7 

13.7 

81.5 

14.5 

AVE FN/D (L6SI 

3810.0 3756.1 

250 

315 

73.2 

80.8 

8.6 

15.5 


.9-2 

16.4 

FLIGHT PROFILE GEOMETRY 



400 

79.3 

15.3 

80.1 

16.2 

MINIMUM DISTANCE (FT) 

369. 

406. 

500 

79.8 

15.7 

80.6 

1 6.6 

NOISE PATH DIST. (FT) 

396. 

435. 

630 

78.9 

14.9 

79.7 

15.7 

CALCULATED NOISE LEVELS 



800 

79.1 

15.1 

79.9 

15.9 

94.4 EPNDB 


1000 

76.6 

12.7 

77.4 

13.4 

MEASURED EPNL * 


1250 

75.9 

13.8 

76.8 

14.7 

DELTA 1 (ARP866I « 

2.0 EPNDB 


1600 

77.2 

19.7 

78,3 

21.2 

DELTA 2 

-0.4 EPNDB 


2000 

2500 

75.8 

74.6 

1?;? 

77.2 

76.4 

22.6 

24.6 

DELTA S » 

DELTA FN/D * 

-8;S 


3150 

69.9 

16.8 

72.4 

20.0 

REF. EPNL FN/D 

95.6 EPNDB 


4000 

65.6 

12.5 

69.2 

16.0 




5000 

6300 

68.3 14.0 

69.8* 14.5 

72.7 

76.2 

19.0 

22.5 




8000 

61.8 

6.8 

71.0 

12.8 




10000 

50.6 

2.5 

63.6 

6.2 




PNL 

99.3 

PNOB 

101.4 

PNDB 




PNLTM 

100.2 

PNDB 

102.1 

PNDB 





♦ BAND PRODUCING TONE CORRECTION 
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DC-9 REFAN LANDING AIVROACH (6, 


TABLE 06.6 

■ FLYOVER-NOISE TEST <X)NDITION jsUMMARY 


FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORHATION 
DATA DIGITIZED 2-3-T5 DATA PROCESSED 07/01/75 


PAGE 1 


MODEL DC-9-31 REG. NO. NS4638 
DC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION - 


PCWA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED 
NACELLES 


TYPE OF FLYOVER — LANDING APPROACH DATA CLASS — 

MEASUREMENT TYPE — BENEATH FLT PATH, 4 FEET ABOVE SANDY DIRT 
RECORDING AT X * -6978.0, Y = 198.0, I = -l.O FEET FROM THRESHOLD 
REFERENCE RECORDING LOCATION X = -6076.0, Y = .0* £ = .0 FEET 


H POWER 


MEASUREMENT. INFO 
MIC. NUMBER 6 
MIC. LOCATION 10 
MIC. ORIENT GRAZING 
TEST SITE YUMA 
TEST DATE 2-01-75 
TEST NUMBER JOB 311 
JOB REEL A5359 


FUSE. NO. 741 


AIRPLANE AND ENGINE DATA 


FLIGHT 
RUN 
HEIGHT 
LAT. DEV. 
SLNT.RNG. 


20 
49 

= 368.0 FT 
= -189.8 FT 
» 414.0 FT 


PATH SPD. - 138.8 KN 


AVG. NIRT = 
AVG. EPR * 
A/P HEADING = 
FLAP POS. * 
PATH ANG. = 
PITCH ANG. = 
GR. WEIGHT = 


4948. RPK 
1.L60 
30. DEG 
34.1 DEG 
-3.1 DEG 
1.8 DEG 
96300. LB 


WEATHER DATA 
AMB. TEMP. = 58.4 F 


REL. HUM. 
A6S. HUH. 
WIND SPEED 
WIND DIR. 
STA. PRESS 
RT. THETA 


38.0 PCT 
4.7 GM/M3 
4. KN 


350. DEG 
30.07 IN HG 


1.0006 


AIRPLANE 


SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 11- 0-26.2 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 11- 0-28.0 


TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 11- 0-26.2 


REFERENCE SURFACE WEATHER CONDITIONS TEMP - 77.0 F C REL. HUH. * 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GR192KCISA) / 0.23 DB 
CISA MODE 1 PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME « 1.500 SECONDS 


ATMOSPHERIC ATTENUATION SAE ARP866tREV) 
BASIC UNIT SOUND PRESSURE LEVEL 

(DB REL. 0.0002 MlCROBARl 
DATA TYPES 1/3 OCTAVE, OVERALL, A-WTD, 
PNL« PNLT 8 EPNL 








-iri ^ , 


- •-<> -£l V u v> iirfjtiu 
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TABLE C-6.6 (CONTINUED) 

OC-9 REPAN LANDING APPROACH (5^ » 35°) FLYOVER-NOISE TEST CONDITION SUMMARY 


FAR PART 36 CALCULATED NOISE LEVELS 


PAGE 


MODEL OC-9- 31 
FLIGHT NO, ZO 


FUSELAGE NO. 
TEST RUN NO 


741 

49 


REGISTRATION NO. 
MICROPHONE NO. 


N54638 

6 


TEST DATE 2-01-75 
MIC. LOCATION 10 


REFERENCE CONDITIONS-DC-9 REFAN 35 DEG APPROACH USING FINAL CORR CURVE SLOPE 


SUMMARY OF MEASURED NOISE LEVELS. 


PNLTM= 100,2 PNDB DCF* -5.3 OB 


EPNL= 94.9 EPNDB 


SUMMARY OF DELTAl CALCULATIONS 


FREQUENCY 

(HZl 

50 

63 

80 

100 

125 

188 

lii 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 


PNL 

PNLTM 


MEASURED 

SPL 

NOISINESS 

(DB) 

(NOYS) 

71.5 

2.1 

71.8 

3.0 

73.7 

4.5 

77.0 

7.6 

79.9 

10.5 

82.7 

13.7 

81.4 

14,3 

74.2 

9.3 

80.4 

15.1 

76.5 

14.4 

!8:i 

16.1 

14.7 

77.9 

13.9 

nil 

13.1 

76.4 

18.6 

75.2 

19.6 

74.1 

20.9 

70.0 

16.9 

65.5 

12.4 

67.3 

13.1 

69.1* 

13.9 

60.9 

6.4 

49.1 

2.2 


ADJUSTED 
SPL NOISINESS 


(DBI 

72.5 

72.8 

74.7 

78.0 

80.8 

83*1 

82.3 

75.2 

81.4 

79.4 

81.1 

79.7 
78.9 

78.2 

76.3 

77.7 

76.8 

76.2 

72.9 
69.7 

72.3 
76,3* 
71.1 

63.4 


(NOYSI 

2.3 

3.3 
4.9 

8.3 

11.2 


It:? 


.3 

10.0 

16.2 

15.4 

17.2 

15.7 

14.9 




14, 

20.4 
22.0 
24.3 

20.7 
16.6 

18.5 

22.7 
12.9 

6.2 


99.4 PNDB 
100.2 PNDB 


101.7 PNDB 
102.4 PNDB 


* BAND PRODUCING TONE CORRECTION 


NOISE ADJUSTMENT PARAMETERS 


HEATHER 

AMB. TEMP. 
REL. HUM. 


REF. 


TEST 


(DEG F) 
(PCT» 


77.0 

70.0 


58.4 

38.0 


PREFORMANCE 


PAIH.SRIED jKg|, 


AVE FN/D 


146.9 

3810.0 


138.8 

3994.2 


FLIGHT PROFILE GEOMETRY 
MINIMUM DISTANCE (FT) 


NOISE PATH OIST. (FT) 


369. 

389. 


414. 

436. 


CALCULATED NOISE LEVELS 
MEASURED EPNL = 94.9 

DELTA 1 (ARP866) * 

DELTA 2 
DELTA S 
DELTA FN/0 
REF. EPNL FN/D 


EPNDB 
2.2 EPNDB 
= -0.5 EPNDB 

= -0.2 EPNDB 

= -0.1 EPNDB 

* 96.2 EPNDB 
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TABLE C-6.7 ( 

DC-9 REFAN LANDING APPROACH { 6 ^ - 35^) FLYOVER-NOISE TEST CONDITION SUMMARY 

FAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-17-75 DATA PROCESSED 07/01/75 PAGE I 


i 


I 


MODEL DC-9-31 REG. NO. N54638 
OC-9-31 REFAN FLYOVER NOISE TEST 
FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — PCWA JT80-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — LANDING APPROACH 
MEASUREMENT TYPE — BENEATH FLT PATH. 4 


DATA CLASS — H POWER 

FEET ABOVE SANDY DIRT 


RECORDING AT X = -6978.0, Y » 198.0, 2 * -1.0 FEET FROM THRESHOLD 

REFERENCE RECukCING LOCATION X > -6076.0, Y > .0, Z = .0 FEET 


MEASUREMENT INFO 

MIC. NUMBER 6 FUSE. NO. 

MIC. LOCATION 10 FLIGHT 

MIC. ORIENT GRAZING RUN 

TEST SITE YUMA HEIGHT 

TEST DATE 2-01-75 LAT. DEV. 
TEST NUMBER JOB 511 SLNT.RNG. 

JOB REEL A5359 PATH SPO. 


AIRPLANE AND ENGINE DATA 


741 
20 
50 

= 387.4 FT 

= -183.4 FT 
= 428.6 FT 

= 142.5 KN 


AVG. NIRT = 
AVG. EPR - 
A/P HEADING = 
FLAP POS. = 
PATH ANG. = 
PITCH ANG. = 
GR. WEIGHT = 


4982. RPM 
1. 161 
30. DEG 
33.7 DEG 
-2.4 DEG 
2.4 DEG 
95100. LB 


AM6. TEMP. 
REL. HUM. 
ABS 
WIND SPEED 
WIND OIR. 
STA. PRESS 
RT. THETA 


WEATHER DATA 


58. 2 F 
37.8 PCT 
HUM. = 4.7 GM/H3 

2. KN 
360. DEG 
30.07 IN HG 
1.0006 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 11-11- 5.3 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF ll-U- 6.5 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION ll-ll- 5.3 

REFERENCE SURFACE WEATHER CONDITIONS TEMP = 77.0 F C REL. HUM. = 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GRI92KCISA) / 0.25 DB 
CISA MODE 1 PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 

AVERAGING TIME « 1.500 SECONDS 


ATMOSPHERIC ATTENUATION SAE ARP866IREVI 
BASIC UNIT SOUND PRESSURE LEVEL 

(DB REL. 0.0002 MICROBARt 
DATA TYPES 1/3 OCTAVE, OVERALL, A-HTD, 
PNL, PNLT C EPNL 





o 


I 
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TABLE C-6.7 (CONTtNUED) 

DC-9 REFAN LANDING APPROACH (6p = 35°) FLYOVER-NOISE TEST CONDITION [SUMMARY 

FAR PART 36 CALCULATED NOISE LEVELS PAGE - 2 

MODEL DC-9-31 FUSELAGE NO. 741 REGISTRATION NO. N54638 TEST DATE 2-01-75 

FLIGHT NO. 20 TEST RUN NO 50 MICROPHONE NO. 6 MIC. LOCATION 10 


REFERENCE CONDIT IONS-OC-9 REFAN 35 DEG APPROACH USING FINAL CORR CURVE SLOPE 
SUMMARY OF MEASURED NOISE LEVELS. 

PNLTK= 99.6 PNOB DCF= -5.6 OB EPNL= 94.0 EPNOB 


SUMMARY OF DELTA! CALCULATIONS 



MEASURED 

ADJUSTED 

NOISE ADJUSTMENT PARAMETERS 


FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 


REF, 

TEST 

(HZl 

fDBI 

tNOYSI 

(DBI 

(NOYSI 


50 

78.1 

4.1 

79.4 

4.7 

WEATHER 



63 

76.9 

4.8 

78.2 

5.5 

AMB. TEMP. IDEG FI 

77.0 

58.2 

80 

74.8 

4.9 

76.1 

5.5 

REL. HUM. fPCTI 

70.0 

37.8 

100 

74.8 

6.4 

76.1 

7.1 




125 

76.5 

7.9 

77.8 

8.6 

PREFOR NANCE 



160 

79.7 

11. I 

81.0 

12.1 

PATH SPEED (KNI 

146.9 

142.5 

200 

78.4 

11.6 

79.7 

12.7 

AVE FN/0 1LBSI 

3810.0 ‘ 

4038.0 

250 

71.2 

7.5 

72.5 

8.2 




315 

79.7 

14.4 

81.0 

15.7 

FLIGHT PROFILE GEOMETRY 



400 

75.8 

11.9 

77.0 

13.0 

MINIMUM DISTANCE IFTl 

369. 

428. 

500 

80.0* 16.0 

81,3* 17.5 

NOISE PATH DIST, IFTl 

369. 

428. 

630 

77.3 

13.3 

78.6 

14.5 




800 

76.8 

12.8 

78.1 

14.1 

CALCULATED NOISE LEVELS 



1000 

76.1 

12.2 

77.5 

13.4 

MEASURED EPNL 

94,0 EPNOB 


1250 

75.0 

13.0 

76.5 

14.4 

DELTA 1 (ARP866) » 

2.7 EPNDB 


1600 

75.2 

17.2 

76.9 

19.3 

DELTA 2 

-0.6 EPNDB 


2000 

74.7 

19.0 

76.7 

21.9 

DELTA S » 

-0.1 EPNOB 


2500 

73.6 

20.3 

76.2 

24.2 

DELTA FN/D » 

-0.2 EPNDB 


3150 

69.1 

15.9 

72.4 

20.0 

REF. EPNL FN/0 = 

95.7 EPNOB 


4000 

65.1 

12.1 

69.8 

16.6 




5000 

65.4 

11.5 

70.8 

16.7 




6300 

66.9 

11.9 

74.4 

20,0 




8000 

58.7 

5.5 

69.4 

11.5 




10000 

47.6 

1.9 

62.4 

5.8 




PNL 

96.4 

PNOB 

101.1 

PNOB 




PNLTM 

99.6 

PND8 

102.3 

PNOB 





* BAND PRODUCING TONE 
» * 

CORRECTION 
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TABLE C-7.1 

TYPICAL SIDELINE FLYOVER-NOISE DATA 

F4R PART 36 FLYOVER NOISE LEVELS 
CATA IDENTIFICATICN INFCRMATICN 
CATA CIGITIZEC 2-1-15 DATA PROCESSEC OA/15/75 PAGE 1 

sis MODEL OC-9-31 REG. NC • NSA638 

CC-9-31 REFAN FLYOVER KCISE TEST 
MEASLREC NOISE LEVELS 

ENGINE/NACELLE CCNFI GURATICN — ENGINES WITF ACOUSTICALLY TREATED 


Sg 

si 

■i| 


TYPE OF FLYOVER — SIMULATED T.C. CLIP8 CATA CLASS — FN/DLT = 9500 LBS 

MEASUREMENT TYPE — -25 NMI SIDELINEt A FEET ABOVE SANDY DIRT 

PECCRCING AT X * 53E.C* V =-lA61.0, Z = A.C FEET FROM WEST-MOST END OF RUNWAY 


MEASUREMENT INFO 
MIC. NUMBER 9 
MIC. LCCATICN 16 
MIC. CPIENT GRAZING 
TEST SITE YUMA 
TEST CATE 1-29-75 
TEST NUMRER JOB 511 
JOB PEEL A5282 


ELSE. NO. 7Al 
FLIGHT 16 
RLN 16 

FEISHT = 958.A FT 

LAT. DEV- = 1A98.5 FT 
SLNT.RNG. = 1778.7 FT 
PATH SPD. = 175.0 KN 


AIRPLANE AND ENGINE CATA 


AVG. NIRT = 7A63. RPM 

AVG. EPR 1-726 

A/P HEADING = 210. DEG 

FLAP PCS. = UP 2.1 DEG 
PATH ANG. = L0.5 DEG 

PITCH ANG- * 19.0 DEG 

GR. WEIGHT = 99900. LB 


WEATHER DATA 
AMB. TEMP. = 52.5 F 
REL. HUH. = 35.1 PCT 
A8S. HUM. = 3.6 GM/M3 

WIND SPEED = 4. KN 

WIND DIR. = 260. DEG 
STA. PRESS = 29.81 IN FG 
BT. THETA = .9956 


AIRPLANE SPACE POSITICNING IS RELATIVE TO MIC FCR TIME AT MIC OF 10-42-22.8 
OTI-ER PERFORMANCE DATA IS FOR TIME OF PNLTM CF l'-42-26.5 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICBGPHCNE LOCAKON 10-42-22. \ 


DESCRIPTICN OF ACOUSTICAL CATA PRCCESSING 


sample INTERVAL FCR SASIC CATA = .500 SECCNDS 

AVFRAGING TIME = 1.500 SECCNDS 


EASIC UNIT 
CATA TYPES 


SCUNC PRESSURE LEVEL 
ICB REL. 0.0002 MICROBAR) 
1/3 OCTAVE, OVERALL, A-WTO, 
PNLt PNLT C EPNL 



t\) 


TABLE C^7.1 (CONTINUED) 
TYPICAL SIDELINE FLYOVER-NOISE DATA 


r-' 


6C 


0 ) 


NcASUPEC SPL 

HlSTCiRV 

PCCEL 

CC-9-2 

1 FLT 

16 


PIC 9 

1 

TEST DATE 1-29-75 



START TIVE 

10 42 15 

I.OOC 

PEG. 

N54638 

RUN 

1 16 


LCC 16 





PAGE 

2 

1/3 C.P. 

AM6 

o.c 

0.5 

l.C 

1.5 

2.0 

2.5 

3.0 

3-5 

4,0 

4.5 

5.0 

5.5 

6.0 

Cf'FCPZI 

50 

SPL 

52.4 

65.2 

65.2 

65.1 

67,7 

68.9 

69.5 

69,4 

69.9 

70.9 

7C.7 

7C.8 

72.0 

72.5 

€3 

57.1 

67.1 

68.2 

69.0 

68.7 

68,8 

70.1 

7C.4 

71.5 

71.1 

71.6 

71.3 

72.1 

72. 5 

£C 

50.9 

67.1 

68.5 

6£.8 

69.5 

70.0 

71.0 

72.0 

73.1 

73.9 

73. C 

72.6 

72,0 

73.5 

(2)— — ICC 

49.3 

68.4 

69.4 

7C.I 

70.9 

71.9 

71.7 

71.6 

71.2 

71- 1 

70.2 

69.8 

69.2 

71.7 

125 

49.0 

69.9 

71.0 

7C.7 

71, 1 

71.0 

70.1 

69. 7 

69.2 

69.3 

6£.0 

66.3 

64.4 

64.9 

160 

47.5 

69.9 

71.1 

70.9 

69.9 

69.2 

68.6 

67.5 

65.2 

65,7 

6 7.3 

69,3 

71,7 

73. 7 

200 

46.2 

66-6 

67.1 

66. 1 

64.0 

62.5 

63.9 

66.6 

71-1 

73.5 

75.6 

77.5 

79.4 

81.2 

?5C 

44.4 

64.9 

64.7 

bl.9 

61.2 

65.2 

70.5 

73.6 

77.4 

79.1 

6C.7 

8 C. 8 

82.1 

82.8 

215 

42.3 

60. 7 

61.2 

63.2 

68.6 

72.6 

75.6 

77.4 

79.5 

60.2 

81.0 

61.1 

81.7 

82.8 

4C0 

39.8 

63.3 

6£.5 

71.6 

73.5 

76. ?♦ 

78. 6 

79. 4* 

79. C 

77.8 

77.0 

75.7 

74.9 

75.2 

5C0 

37,2 

66.4 

7 0,3 

73.0 

74.0 

74.1 

73.1 

72-5 


74,3 

75,8 

78.0 

79.8* 

82.0* 

630 

35.5 

68.3 

71.2 

7 1.8 

71.4 

69.6 

70.5 

74.1 

11 , 2 * 

78.2* 

78.1* 

77.2 

76.7 

77. 3 

€C0 

3 5.0 

67, £ 

68.1 

66.3 

66.6 

11.7 

73.3* 

74.2 

73.5 

72.9 

72.9 

74.2 

76.0 

77.5 

ICOO 

34.6 

61.9 

64.8 

66.8 

67. 9* 

69.0 

69.4 

7C.5 

71.9 

72.0 

71.9 

71.4 

73-0 

74.2 

12 50 

30.9 

58. 1 

61.1 

62. 3 

62.6 

66.2 

67.4 

6 £. C 

68.0 

68.5 

69.1 

69. 1 

70.4 

71.4 

16C0 

26.8 

53.2 

55.6 

56.9 

57.5 

60.1 

62.7 

63.6 

64.5 

64.7 

65.3 

66.0 

66.8 

67.5 

2COO 

25.7 

45.9 

49.2 

50.3 

51.3 

53.8 

56.0 

57.3 

58.8 

59.8 

60. 1 

60.5 

61.5 

62.1 

25CO 

22.7 

36.9 

40.8 

42.1 

43.6 

46.1 

48.2 

49.2 

51.0 

52.2 

52.6 

53.0 

53.8 

54-3 

2 150 

21.5 


2 9 . 6 

28.4 

30.6 

34.2 

36.5 

38.1 

41.7 

42.8 

43.3 

43.3 

44.0 

45.0 

4CC0 

19.9 






23.8 

25.5 

28.6 

33.9 

32.0 

33.4 

34.3 

34.9 

5CC0 

20.0 














63C0 

19.3 














( 3 ) ecco 















y iccco 

21.2 














, Lcvfpall 

60.6 

78.6 

£0.2 

ec.9 

81.6 

£2.9 

84.1 

85.1 

86.3 

86.9 

£7.4 

87.6 

88.6 

89.9 

(4)-7-rA-hTC 

45.5 

72.2 

74.7 

75.7 

76.5 

78.2 

79.4 

80.6 

81,6 

82.0 

82.4 

82.5 

83.5 

84. 8 

(5)— FNL 

44.2 

81.1 

£3.5 

84.6 

85.5 

£7.6 

89.2 

9C.2 

90.8 

91.2 

91.8 

92.0 

92. 6 

94. 1 

(6) FNLT 

44.2 

81.1 

63.5 

64.6 

86. 6 

£8.2 

90.3 

9C.9 

92-2 

92.6 

93.0 

92.C 

94.2 

96. 0 

' Am cKtn ^ 


2 522 

239 8 

2281 

2176 

2081 

1996 

1928 

1811 

1827 

1795 

1776 

1770 

1 776 

OPT PNG-| 1 

2 IOC 

2026 

1959 

1901 

1654 

1817 

1790 

1774 

1770 

1779 

1796 

1829 

1871 


(8) (7) 
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TABLE C-7.1 (CONTtNUED) 
TYPICAL SIDELINE FLYOVER-NOISE DATA 


MEftSUPEC SPL HISTORY PCOEL CC-9-3 I 

START TIWE 1C 42 19.00C RE'i, R54638 


FLT 16 
RUM 16 


HIC 9 
LOG 16 


TEST CATE 1-29-75 


PAGE 


1/3 c.e. 

GMF (FZ» 
50 
63 
60 


ICO 

125 

160 


315 


ACC 
SCO 
6 3C 


ECO 

ICCO 

1250 


16C0 

2CCO 

2500 


3 150 
4CCC 
5CCC 


63CC 

ecco 

iccco 


GVERALL 
A-WTC 
FML 
FNLT 
ACC PMC 
CPT PNG 




6.5 


7.C 7.5 


£.0 


8.5 9.0 


72.9 

73.5 
73. I 


71.6 

75.7 

74.6 


71.4 71.2 

65.4 66.5 

75.6 76.5 


i?:? 12:1 

83.9 84.4 


76.0 

83.7* 

77.2 


78.3 

74.9 

71.9 


78.4 

74.3 

71,1 


66.9 

61. 5 

53.6 


65, R 

60.4 

52.2 


44.2 

34.2 


43.1 

32.6 


90,9 

85,8 

95.2 

97.5 

1T93 

1923 


91.4 

86.1 

95.6 
98. C 
182G 
1984 




73.4 73.9 

76.9 77.7 

75.4 75.6 


75.8 

77.7 

74.7 


75.6 

78,5 

73.4 


69.5 7C.1 

66.4 66.2 

76.2 78.2 


72.0 13.0 

66.7 67.2 

78.8 77.7 


II:? 

84.9 


83. 4 
65.8 

85.2 


86lt 65.8 
85.6 65.4 


ii:? 


77.4 

84,5* 

77.3 


78.4 78.4 78.3 77.3 


65.2 64.7 

59.8 58.6 

51.0 50.2 


64.6 

5d..2 

49.3 


63.4 
56,9 

48.5 


41.2 

31.1 


40.6 

29.3 


39.6 

28.2 


37.9 

26.8 


92. I 
66 . 6 
96. 1 

96.5 
1856 
2054 


92.2 

86.5 
95.9 

98.2 
1990 
2132 


92.5 

£ 6.8 

96.1 

98.2 
1951 
2216 


92.0 

£ 6.1 

95.4 

97.4 
2009 
23C7 


9.5 

IC.C 

10.5 

11.0 

11.5 

12. C 

12.5 

13.0 

76. 1 

75*9 

79. C 

80.6 

B1.6 

80. 4 

81.4 

81. 1 

79.0 

79. C 

ao.c 

81.4 

61.7 

82.3 

82.0 

33.0 

75,5 

77.2 

79.7 

82.2 

82.9 

83.2 

82.2 

81.9 

73.8 

73.9 

74,9 

76.3 

77,3 

77.8 

78.3 

7£.2 

63.4 

67.8 

68.3 

69,6 

69.9 

70.9 

70.9 

72.0 

77.4 

76.9 

76.5 

76.5 

74.8 

73,6 

71.6 

7C.9 

il :3 

82.9 

82.7 

82.5 

81.8 

8C • 8 

79.5 


£4.7 

84.1 

84.5 

83.6 

83.6 

82 . 2 

62.2 

34.5 

82.8 

81.8 

81.6 

81.9 

81. 9 

81.9 

82. 1 

76.9 

75.3 

74.3 

74,9 

75.0 

75. a 

74.8 

74.6 

82.6* 

80.3* 

79.0* 

78.9* 

78,2 

78.2 

75. B 

74.8 

77.9 

7 5.6 

75.4 

76.1 

76,4 

76.5 

74.3 

72-9 

77.3 

75.6 

74.9 

74.4 

7’. 7 

lii 

7C.5 

69.1 

72.6 

7C.6 

69,5 

69,3 

69.0 

65.2 

63.7 

68.0 

65.9 

63.3 

64,7 

64.2 

63. C 

61.0 

59.6 

62.7 

6 l.C 

59.7 

59.1 

58,6 

56.8 

54. 5 

52. 1 

36. 4 

54.6 

52.9 

51.8 

5C.7 

49.6 

45.7 

43.5 

47.5 

35.6 
24.4 

44.8 

32.6 

42.8 

3C.3 

41.5 

28.8 

4C.4 

27.0 

39.2 

36.0 

33.6 

91.6 

9C. 7 

90.6 

91.2 

91.1 

91.0 

90,4 

90.3 

35.4 

83. 7 

32.9 

83.0 

62.6 

82.4 

81.1 

80.6 

94.9 

93.8 

93,4 

93.7 

93.2 

93. C 

91.9 

91,7 

96.6 

95.4 

94.8 

94.9 

93.2 

93.0 

91.9 

91.7 

2074 

21^3 

2216 

2 294 

2375 

2461 

2546 

263 7 

2493 

2505 

261C 

2720 

2834 

295C 

3069 

3191 


(9) 
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^ TABLE C-7.1 (CONTINUED) 

TYPICAL SIDELINE FLYOVER-NOISE DATA 


MEASUPEC SPL 
START time 

HI STCRY 
10 A2 15 

i-000 

PCOEL 

REG. 

CC-9-31 

N54638 

FLT 

RUiS 

16 

16 


PIC 9 
LCC 16 


TEST DATE 1- 

•29-75 

PAGE 

4 


12.5 

lA.C 

14.5 

15,0 

15.5 

16.0 

16.5 

17.0 

17-5 

18.0 

16.5 

19. C 

19.5 

20. 0 

50 

81.6 

31.2 

El. 7 

81.3 

81.2 

61.5 

82.3 

81.6 

81.8 

82.0 

81.6 

80.3 

79.7 

80. 1 

t3 

82.0 

32.1 

ai.o 

81.7 

PI. 7 

81.7 

81.9 

81.8 

81.8 

81.2 

80.6 

80.3 

79.9 


8C 

81.7 

31.7 

81.8 

82.2 

61.8 

81.6 

80.7 

8C.C 

78.8 

77.9 

7E.3 

77.6 

77.1 

77.6 

100 

78.2 

77.5 

78.4 

76,6 

78.8 

78.0 

77-5 

76-7 

75.5 

74.4 

75.5 

75.9 

77.2 

76.9 

125 

71. a 

71 ,5 

71.6 

72. 1 

73.3 

73-7 

74.0 

72-8 

71.8 

70. 3 

71.5 

71.3 

71-3 

7C-3 

l£0 

70.1 

63.4 

67.4 

6 6.7 

66.7 

66.3 

65.7 

55.4 

64.8 

64.3 

64.6 

64.9 

64.6 

63.6 

2C0 

77.7 

75.9 

15.3 

74.3 

74.3 

74.1 

74.2 

Y3.3 

70-9 

67,5 

65.0 

65.1 

64.4 

63.6 

25C 

80.1 

79.5 

79.4 

79.4 

79.0 

78.8 

78.9 

78.2 

76.4 

73.3 

72.7 

73.1 

72.2 

71.8 

215 

81.6 

30.2 

£0.1 

80.8 

81.5 

62.3 

82.1 

81.5 

79.5* 

7 7.1* 

77.6* 

78.6* 

78.5* 

78. 1* 

ACC 

7A.9 

75.3 

76.3 

77.2 

78.1 

78.9 

79.0 

78. C 

75.8 

72.1 

72.3 

74.7 

75.1 

75.0 

5C0 

71. A 

7C.7 

71.2 

69.9 

70.0 

69.4 

68.9 

68.C 

65.6 

63.4 

64.2 

64. 6 

64.9 

64.6 

630 

71.9* 

71.5* 

72.3* 

' 7C-9* 

72.2* 

72.0* 

71.3* 

‘ 69.6* 

66.2 

64.0 

63.5 

63.6 

62 . 8 

61. 7 

ECO 

65.1 

62.7 

64.0 

63.5 

65.1 

65.5 

65.4 

64.2 

61.6 

58.7 

SE.4 

58. b 

58.4 

57.9 

loco 

61.8 

60.7 

61.5 

60.9 

62.1 

61.4 

60.3 

57.8 

54.1 

51.7 

5C.6 

50.6 

48.9 

48. 1 

1250 

55.8 

54.7 

54.5 

52.5 

53-4 

52.6 

51*6 

45.1 

47. C 

43.9 

43.3 

43.5 

42.6 

42.4 

16C0 

im 

A7.9 

39.2 

26.2 

45. c 
37. 1 

45*4 

36.4 

43.6 

33.6 

44.3 
34. 1 

43.3 

32.1 

42.6 

30.8 

40.3 

38.4 

34.6 

34.2 

33.8 

32.1 

30.8 


2150 

4CCC 

5CC0 


62C0 

8CC0 

ICCCO 


OVERALL 

89.6 

89.1 

89. 1 

89.3 

89.4 

69.6 

89.5 

8 8.9 

88.0 

86.9 

87,0 

86.6 

86.4 

86. 3 

A-mc 

79.3 

73.5 

78.8 

78.9 

79.5 

79,9 

79.7 

76.9 

1^*1 

74.0 

74,4 

75,3 

75.3 

75.0 

PNL 

90.7 

39.6 

E9.7 

89.9 

90.4 

90.7 

90.5 

89.7 

87.7 

85.5 

85.7 

86. 2 

86 . 0 

8 5. 6 

f NLT 

91.9 

91.1 

91.2 

91.3 

92.0 

92.2 

91.9 

9C.8 

88.3 

86.2 

86.6 

87.1 

86.9 

66. 5 

ACC PNG 

2729 

2823 

2919 

3016 

3115 

3216 

3317 

3420 

3523 

3628 

3733 

3839 

3945 

^052 

CPT PNG 

3315 

3440 

3563 

3698 

3828 

3960 

4093 

4227 

4363 

4499 

4636 

4773 

4911 

5049 
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TABLE C-7.1 (CONTINUED) 
TYPICAL SIDELINE FLYOVER-NOISE DATA 


KEASUREC SPL 

HISTORY 

MCCEL 

CC-9-31 

FLT 

16 


PIC 9 

START TIME 

10 42 19 

I.OCC 

BEG. 

K5463 1 

BUN 

16 


LCC 16 

1/3 C.B. 
CMF O-Z ) 

20.5 

21. C 

in 

« 

f-4 

4>J 

22.0 

22.5 

23.0 

23.5 

24. C 

50 

63 

79.8 

78.7 

77.9 

76.0 

2^*A 

79.2 

79.0 

7 i * 9 

80. 3 

80.4 

60.2 

78.9 

78.8 

79.7 

79.9 

78.9 

u 

78.4 

78.6 

18.2 

76.8 

78.8 

78.1 

78.0 

77.4 

ICC 

76.6 

75.1 

74.5 

74.2 

74.3 

74.4 

75.4 

75.3 

125 

70.6 

70.8 

69.8 

69.0 

68.2 

69.8 

70.5 

70-5 

160 

64.1 

64.1 

64.7 

64.3 

64.4 

63.6 

62.8 

62.2 

2C0 

63.6 

64.4 

65.7 

65.6 

64.8 

62.5 

61.1 

59.1 

250 

71.1 

72.1 

72.0 

71.1 

69.7 

63.6 

68.1 

66.2 

215 

78.3 

79.5 

79.2 

77.9 

75.7 

75.0 

74.8 

72.9 

4C0 

76.7 

78.1 

78.4 

77.7 

76.1 

75.7* 

74.8* 73-3 

SCO 

66.4 

67-7 

69.4 

69.3 

68.5 

66.7 

65.8 

64.6 

630 

61.4 

61.8 

62.3 

61.0 

59.4 

56.5 

55.3 

53-C 

ECO 

59.6* 

60.84 

' 61.6* 60. 1* 

57.8* 


53.2 

51-9* 

ICCC 

47.9 

48.0 

48.1 

46.5 

44.9 

42.8 

42.6 

41.5 

1250 

16C0 

43.0 

30.2 

43.6 

43.5 

41.5 

38.2 

36.3 

37-7 

36.6 


2CC0 

25CC 


215C 

m 


62CC 

eccc 

ICCCC 


OV5P6U 

86.7 

86.9 

66.6 

86.1 

65.7 

65.6 

65.6 

A-UTi: 

75.8 

7/.0 

77.1 

76.3 

74.6 

73.9 

73.3 

FNL 

86.0 

86.9 

67.0 

86.3 

85.0 

64.3 

83.7 

FNLT 

87.1 

'88.2 

€8.4 

87.7 

86.2 

65. 1 

84.4 

ACC PNC 

416C 

4269 

4378 

4467 

4596 

4707 

4817 

CPT PNG 

5188 

5327 

5466 

5604 

5742 

5679 

6016 


E^«6 

71.7 

62.3 

E3.4 

AS27 

6154 
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TEST DATE 1-29-75 
PACE 5 
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TABLE C-7.1 (CONCLUDED) 
TYPICAL SIDELINE FLYOVER-NOISE DATA 


DATA DIGITIZED 2-1-15 


DATA PBCCEbScC 04/15/15 


PAGE 


FLIGHT 16 
HIGHLIGHTS CF 


PATH SPEED 175.0 


PCCEL DC-9-31 ^l£G. BC. 

RUN 16 MIC 9 

MEASURED FLYOVER NCISE LEVELS 
SLANT RANGE 1770.1 FT. FUR 


FRECLENCY 

'"li 

63 

8C 

IOC 

12 * 

16C 

2CC 

25C 

315 

40C 

50C 

£3C 

800 

ICQC 

125C 


Z50C 

3150 

4CCC 

5C0C 

(30C 


AVERAGE THRLST 


N54633 

LOC 16 TEST CATE 1-29-75 
FCR SIMULATED T.O. CLIMB 
TIME AT MIC 10 42 22.8 


12895.4 


, SPL'S 

FOR FNLM 

SPL'E 

FCR PNLTM 


MAX 1/1 0-B. SPL*S 

(TIME 

IC 42 26.5) 

(TIME 

10 42 26.5) 

MAX SPL*S 

FCR 

COMPOSITE PNL 

SPL 

NO I 51 NE SS 

SPL 

NOISINESS 

1/3 0.8. 

SPL 

NOISINESS 


(NuVS) 

(CB) 

(NCYS) 

(CBI 

(CB) 

(NCYS) 



Z3.4 

2.6 

32.3 



76.9 

4.9 

76.9 

4.9 

83.0 

86.9 

12.0 

7 5.4 

5.2 

75.4 

5.2 

83.2 



69.5 

4.1 

69. 5 

4.1 

78.8 



66.4 

3.5 

66.4 

3.5 

74.0 

80.1 

t 

a 

78.2 

lO.C 

78.2 

10.3 

78.8 



33 .0 

16. C 

83.0 

16.0 

83.4 



85.2 

20.0 

85.2 

20.0 

86.1 

90.0 

27*8 

84.9 

20.7 

84.9 

20.7 

65.6 



78.4 

14.3 

78.4 

14.3 

79.4 



85.2 

22.9 

85. 2> 

F 22.9 

85.2 

86.5 

25-2 

77.3 

13*3 

77.3 

13.3 

78.5 



78.9 

14.8 

78.9 

14.8 

7B.9 



74.3 

1C. 8 

74.3 

IC.8 

74.9 

80.6 

16-7 

70.7 

9.7 

7C.7 

9.7 

71.9 



6 5.2 

8.6 

65.2 

8.6 

67.5 



59 .8 

6.8 

59.8 

6.8 

62. 1 

68.8 

12.6 

51.0 

4.3 

51.C 

4.3 

54.3 



41.2 

2.3 

41.2 

2.3 

45. C 



31.1 

1.2 

31.1 

1.2 

34-9 

45-4 

3.1 


♦ BAND PRODUCING TCNE CORRECTION 


CURATICN FACTOR * -2.2 CB 

SeCGNOS «FAR part 36 TC l.c SECOND) 
MEASURED EFFECTIVE PERCEIVED NOISE LEVEL, EPNL = 96.3 EPNOB 


PNLM = 
PNLTM = 


96.1 PNOB 
98.5 PNCB 
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TABLE 07.2 

TYPICAL TAKEOFF FLYOVER4\iOISE DATA 

FAR PART 36 FLYOVER NOISE LEVELS 
OATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-1-75 DATA PROCESSED 04/10/75 PAGE 1 


MODEL OC-9-31 REG. NO. N54638 
OC-9-31 REFAN FLYOVER NOISE TEST 
MEASURED NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — PCHA JT80-109 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — TAKEOFF CORK FLYOVER DATA CLASS — POWER 

MEASUREMENT TYPE — BENEATH FLT PATH» 4 FEET ABOVE SMOY DIRT 

RECORDING AT X = -7301.0, Y = .0, Z =-81.0 FEET FROM WEST-MOST END OF RUNWAY 


MEASUREMENT INFO 
MIC. NUMBER I FUSE. NO. 

LOCATION C6 FLIGHT 

ORIENT GRAZING RUN 

SITE YUMA HEIGHT 

DATE 1-29-75 LAT. DEV. 
NUMBER JOB 511 SLNT.RNG. 

REEL A 528 2 PATH SPD. 


MIC. 

MIC. 

TEST 

TEST 

TEST 

JOB 


AIRPLANE AND ENGINE DATA 

AVG. NIRT = 7598. RPM 

AVG. EPR = 1.755 

A/P HEADING = 210. 


741 
16 
10 

= 242B.8 FT 
= -82.9 FT 

= 2430.2 FT 
= 178.3 KN 


_ DEG 
FLAP PCS. = UP 2.1 DEG 
PATH ANG. = 9.1 DEG 
PITCH ANG. = 18.9 DEG 
GR. WEIGHT = 106400. LB 


AMB. TEMP. 
REL. HUM. 
ABS. HUM. 
WIND SPEED 
WIND DIR. 
STA. PRESS 


WEATHER DATA 


50.4 F 
34.5 PCT 
3.3 GM/M3 
2. KN 
335. DEG 
. 29.81 IN HG 

RT. THETA = .9902 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 9-48-34.2 
OTHER PERFORMANCE OATA IS FOR TIME OF PNLTM OF 9-48-42.0 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 9-48-32.9 


DESCRIPTION OF ACOUSTICAL OATA PROCESSING 


analyzer TYPE / RESOLUTION GR1921ICISA) / 0.25 DB 
CISA mode 1 PASS WITH AUTO- ST ART 


SAMPLE INTERVAL FOR BASIC DATA = 
AVERAGING TIME = 1.500 SECONDS 


.500 SECONDS 


BASIC UNIT 
OATA TYPES 


SOUND PRESSURE LEVEL 
(08 REL. 0.0002 MICROBAR) 
1/3 OCTAVE, OVERALL, A-WTD, 
PNL, PNLT C EPNL 
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TABLE C-7.2 (CONTINUED) 
TYPICAL TAKEOFF FLYOVER-NOISE DATA 


MEASURED Sf»L 

HI STORY 

MODEL 

DC-9-31 

PLT 16 


NIC 1 


TEST DATE 1-29-75 



START TIME 

9 48 27*500 

REG. 

N 54638 

RUN to 


LOC C6 





PAGE 2 

1/3 O.B. 

/IMCf 147 1 

AMB 

Cot 

0.0 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

5-5 

6.0 

vn r I 1 

50 

51*6 

58.6 

5S. 0 

60.0 

62.8 

64.4 

65.1 

66.8 

67.5 

68.4 

67.9 

67.6 

65.9 

65.4 

63 

52.9 

61.5 

63.0 

64.6 

64.8 

65.2 

64.8 

65.0 

63.5 

61.6 

60.3 

64.8 

68.1 

69.0 

80 

55.3 

65.8 

65.5 

64.5 

61.9 

59.5 



62.1 

63.9 

65.8 

67.1 

67.3 

67.0 

100 

56.1 

66.2 

63.6 

61.7 

61.6 

61.3* 

63.0 

64.7 

65.3 

65.0 

64.9 

66.2 

67.1 

70.0 

125 

53.7 

62.1 

63.8 

63.9 

63.9 

62.7 

62.9 

64.7 

65.7 

69.0 

73-3* 

76.0* 

76.2 

76.9 

160 

52.5 

61.9 

64.3 

65.4 

65.6 

66.7 

69.1 

71.3 

72-9 

74.2 

75 .6 

76.6 

77.6 

78.2 

200 

53.6 

66. 8 

68.2 

69.2 

69. 7 

71.4 

72.6 

74.6 

75.5 

76.4 

76.7 

76.8 

77.2 

76-7 

250 

43.7 

71.8* 

71. a 

71.8 

70.9 

71.6 

72.4 

73.3 

73.5 

73.3 

72.0 

71.1 

70.6 

71.6 

315 

43. 1 

70.4 

69.6 

68.6 

67.3 

66.9 

66.6 

67.2 

68.2 

70-9 

72.9 

75.5 

76.9* 

77.8* 

400 

42.6 

64.5 

64. 1 

65.4 

67.6 

70.1 

72.6 

74.4 

75.0* 75.7* 

75.1 

75-1 

74.0 

74-4 

500 

40.8 

66.4 

67.2* 

68.1* 

68.8 

70.3 

70.5 

70.1 

69.5 

69.9 

71.6 

73.1 

73-7 

74.4 

630 

35.7 

65.1 

64.0 

63.5 

64.2 

66.5 

68.4 

69.9 

70.5 

70.5 

70.4 

71.2 

71.8 

72.8 

600 

35.4 

62.4 

62.9 

63.4 

64.3 

65.2 

66.1 

67.0 

67.7 

68.8 

69.1 

70.0 

70-1 

70.5 

1000 

39.3 

57.2 

56.9 

57.3 

59.2 

60.7 

62.0 

62.2 

63.1 

64.0 

64.9 

65.6 

66.1 

66.9 

1250 

35.4 

51.6 

52.0 

51.9 

53.0 

54.6 

56.2 

57.1 

58.0 

59.6 

60.1 

61.0 

60.7 

61.8 

1600 

31.4 

43.7 

44.7 

44.9 

46.3 

48.0 

49.4 

50.0 

50.2 

51.9 

52.9 

54.8 

55.0 

55.9 

2000 

30.2 


33.8 

34.7 

36.4 

38.0 

39.2 

40.4 

41.1 

42.3 

43.3 

45.1 

46.4 

48.9 

2500 

27.9 










31.4 

33.4 

35.1 

38.2 

3150 

33.0 














4000 

32.6 














5000 

27.4 














6300 

21.3 














8000 

20.6 














10000 

21.8 














OVERALL 

62.6 

77.6 

77.6 

77,8 

77.9 

78.9 

80.1 

81.4 

82.1 

82.9 

83.5 

84.5 

85.0 

85.5 

A-WTO 

49.4 

70.9 

70.9 

71.1 

71.6 

73.1 

74.3 

75.3 

75.8 

76.5 

76.9 

77.8 

78.1 

78.8 

PNL 

57.2 

79.9 

80.2 

80.3 

80.2 

81.6 

83.1 

84.6 

85.3 

86.2 

86.4 

87.1 

87.6 

88.4 

PNLT 

58.5 

80.4 

81.2 

81.5 

80.2 

81.6 

83.1 

84.6 

86.3 

87.0 

86.9 

87.9 

88.3 


AGO RNG 


3712 

3577 

3447 

3321 

3200 

3086 

2978 

2878 

2786 

2704 

2631 

2569 

2516 

OPT RNG 


3033 

2945 

2862 

2784 

2712 

2647 

2588 

2537 

2493 

2458 

2432 

2413 

2404 
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TABLE C-7.2 (CONTINUED) 
TYPICAL TAKEOFF FLY0VER440ISE DATA 


M6ASUP60 SPL 

HISTORY 

MODEL 

OC-9-31 FLT 16 


MIC 1 


TEST DATE 1-29-75 



START TIMF 
1/3 O.B. 

9 48 27.500 
6.5 7.0 

REG. 

7.5 

NS4638 

8.0 

RUN 10 
8.5 9.0 

9.5 

LOG C6 
10.0 

10.5 

11.0 

11.5 

12.0 

PAGE 3 
12.5 13.0 

GMF(HZ) 

50 

65.4 

68.3 

70.5 

72.4 

73.2 

72.3 

71.9 

71.7 

73.3 

73.0 

73.5 

74.1 

76.1 

76.6 

63 

69.2 

68.7 

68. L 

67.7 

66.8 

67.1 

68.0 

70.2 

71.6 

71.7 

71.9 

73.2 

75.7 

76.0 

80 

64.6 

65.6 

66.5 

68. 2 

69.4 

69.6 

70.8 

/1.3 

72.3 

72.1 

74.6 

74.9 

75.7 

74.4 

100 

73.1 

74.2 

75.2 

74.7 

76.1 

75.9 

77.0 

78.1 

79.1 

80.2 

80.1 

80.1 

78.8 

79.7 

125 

76.2 

77.2 

77.3 

79.5 

79.5 

80.7* 

80.8 

82.4* 

82.5 

82.5 

82.6 

83.5 

84.4 

84.8 

160 

78.3 

78.8 

78.5 

78.4 

78.0 

78.3 

79.3 

79.9 

80.9 

81.1 

81.7 

82.2 

S5.4* 

86.4* 

200 

76.7 

75.5 

75.2 

74.1 

74.2 

74.1 

74.4 

76.2 

76.4 

77.2 

77.1 

77. f> 

78.9 

80.8 

250 

72.7 

74.4 

75.4 

76.8 

77.6 

78.7 

79.2 

80.6 

81.9 

82.4 

83.0 

82.7 

«32.8 

82.2 

315 

78.5* 

80.0* 

80.8* 81.0* 

80.8 

80.5 

81.1 

81.9 

83.3 

83.7 

84.3 

84.1 

84.1 

84.1 

400 

74.7 

76.0 

76.8 

77.9 

78.5 

79.2 

80.0 

80.5 

80.8 

80.8 

81.1 

81.4 

81.4 

80.8 

500 

75.1 

75.9 

76.1 

76.9 

77.4 

77.4 

77.8 

79.0 

80.0 

80.1 

79.6 

79.4 

79.2 

79.3 

630 

74.3 

75.5 

76. 4 

76.7 

76.9 

76.8 

77.5 

77.8 

78.1 

78.1 

78.2 

78.3 

77.9 

77.4 

BOO 

71.5 

72.0 

73.6 

74.6 

75.4 

75.5 

75.3 

75.2 

74.7 

74.7 

75.0 

75.3 

75.2 

74.6 

1000 

68.2 

68.9 

69.8 

70.1 

70.5 

70.4 

70.3 

70.0 

69.5 

69.3 

69.2 

69.3 

70.1 

70.6 

1250 

62.6 

63.6 

64.7 

65.8 

66.7 

66.9 

66.9 

66.5 

65.9 

65.1 

64.4 

64.0 

63.9 

63.8 

1600 

57.2 

58.6 

59.5 

60.1 

61.2 

61.6 

61.6 

60.7 

59.5 

58.6 

57.8 

57.9 

56.9 

56.1 

2000 

51.0 

51.9 

52.5 

53.3 

53.9 

53.9 

52.5 

51.4 

50.2 

50.0 

49.5 

49.1 

48.5 

48.2 

2500 

40.0 

41.2 

41.9 

42.5 

42.9 

42.3 

41.3 

40.7 

40.6 

40.3 

39.2 

38.2 

36.2 

35.3 

3150 

4000 

5000 

6300 

8000 

10000 

overall 

85.9 

86.8 

87.3 

87.9 

88.2 

88.5 

89.0 

90.0 

90.7 

91.0 

91.3 

91.5 

92.2 

92.5 

A-WTO 

79.6 

80.5 

81.3 

82.0 

82.3 

82.5 

82.9 

83.5 

84.0 

84.2 

84.3 

84.4 

84.5 

84.4 

PNL 

89.1 

90.3 

91.0 

91.5 

91.7 

91.7 

92.3 

92.9 

93.7 

94.0 

94.4 

94.4 

94.6 

94.7 

PNLT 

89.9 

91.1 

91.8 

92.0 

91.7 

92.3 

92.3 

93.5 

93.7 

94.0 

94.4 

94.4 

95.2 

95.3 

AGO RN6 

2474 

2442 

2419 

2406 

2403 

2409 

2423 

2445 

2475 

2511 

2553 

2601 

2655 

2715 

OPT RNG 

2404 

2413 

2431 

2457 

2492 

2534 

2585 

2643 

2708 

2781 

2859 

2943 

3033 

3128 
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TABLE C>7.2 (CONTINUED) 
TYMCAL TAKEOFF FLYOVER-NOISE DATA 


MEASURED SPL 
START TIME 

HISTORY 
9 48 27,500 

"!SSi 

NMil^ RUN to 




TEST DATE 1-29-75 

PADS 4 

1/3 O.B. 
6NFIH2) 
50 

13,5 

14.0 

14.5 

15.0 

15.5 

16.0 

16.5 

17.0 

17.5 

18.0 

18.5 

19.0 

19.5 

20.0 

76.4 

76.8 

80.2 

80.8 

80.2 

77.9 

76.5 

79.0 

79.6 

79.7 

81.3 


81.6 

81.5 

63 

76.0 

74.7 

78.0 

79.9 

81.9 

81.9 

81.3 

79.9 

82.3 

82.7 

83.6 

82.0 


82.1 

80 

74.9 

74.7 

74.9 

74.9 

75.5 

76-0 

76.5 

76.5 

76.9 

77.9 

80.1 

81.4 

81.5 

80. 8 

100 

79.9 

80.6 

79.1 

78.0 

76.3 

75^7 

74.4 

74.2 

73.2 

73.2 

72.8 

73.5 

73.9 

74.4 

125 

84.6 

84.1 

83.8 

83.4 

82.8 

81.5 

80.4 

79.9 

79.2 

78.9 

78.1 

77.2 

75.7 

74,2 

160 

87.14 

87.3 

87.7 

87.9 

87.2 

86.3 

84.8 

84.1 

83.1 

82.8 

81.4 

80.4 

80.0 

79.6 

200 

82.9 

84.1 

84.9 

66.6 

87.3 

87.4 

86.4 

85.64 

85.44 84.8 

84.1 

83.5 

83.3 

82.9 

250 

82.1 

81.7 

80.5 

79.0 

77.2 

76.7 

77.3 

78.2 

79.2 

80.1 

80.6 

81.0 

81.2 

81.0 

315 

84.5 

85.04 

85.44 

85.44 

85.44 

84.94 

84.54 83.6 

82.6 

81.3 

80.5 

79.2 

78.3 

77.7 

400 

80.3 

80.3 

80.2 

80.0 

79.3 

80.0 

80.6 

81.3 

82.0 

82.24 

83.14 

83.34 

83.64 

82.74 

500 

79.2 

80.0 

79.5 

79.6 

78.9 

80.1 

79.8 

79.2 

77.8 

76.5 

75.9 

75.2 

74.6 

73.6 

630 

77.7 

77.5 

77.3 

76.0 

75.2 

74.8 

74.2 

73.5 

72.6 

73.3 

73,9 

75.0 

75.0 

74.2 

600 

74.3 

73.6 

72.7 

71.8 

71.3 

72.0 

71.6 

71.3 

70.2 

70.0 

70.4 

69.8 

69.7 

67.8 

1000 

71.2 

70.6 

69.9 

68.8 

68.0 

67.4 

66.7 

65.7 

64.5 

63.3 

63.5 

63.2 

63.0 

61.2 

1250 

64.0 

64.2 

63.7 

62.4 

61.0 

60.5 

60.6 

60.1 

59.0 

57.5 

57.5 

56.9 

56.2 

53.1 

1600 

55.4 

55.0 

54.7 

53.6 

52.7 

52.0 

51.9 

51.7 

50.6 

49.1 

47.4 

46. ^ 

45.5 

43.1 

2000 

47.5 

46.3 

44.7 

43.4 

42.4 

41.3 

40.4 

39.5 

38.4 

36.7 

35.4 




2500 

34.6 

33.7 

32.1 












3150 

4000 

5000 















6300 

6000 

10000 















OVERALL 

92.9 

93.1 

93.3 

93.6 

93.4 

93.1 

92.4 

91.8 

91.7 

91.5 

91.7 

91.3 

91.3 

90.8 

A-WTO 

84.5 

84.7 

84.6 

84.5 

64.2 

84.2 

83.8 

63.4 

83.0 

82.6 

82.7 

82.5 

82.5 

81.7 

PNL 

95.0 

95.2 

95.4 

95.2 

95.0 

94.9 

94.2 

93.6 

93.4 

93.1 

93.5 

93.3 

93.4 

92.5 

PNLT 

95.5 

95.9 

96.2 

96.2 

96. 1 

96.0 

95.1 

94.4 

94.1 

93.7 

94.3 

94.3 

94.6 

93. 7 

AGO RNG 

2 779 

2847 

2919 

2995 

3075 

3157 

3240 

3327 

3416 

3507 

3501 

3696 

3792 

3890 

OPT RNG 

3226 

3328 

3435 

3545 

3659 

3775 

3893 

4014 

4137 

4262 

4389 

4518 

4646 

4779 
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TABLE C-7.2 (CONTINUED) 
TYPICAL TAKEOFF FLYOVER-NOISE DATA 


MEASURED SPL HISTORY MODEL DC-9-51 
START TIME 9 48 27.500 REG. N54636 


FLT 16 

RUN 10 


MIC 1 
LOC C6 


TEST DATE 1-29-75 


PAGE 5 


1/3 D.B. 
GMF(HZ) 
50 
63 
80 

20.5 

21.0 

21.5 

22.0 

22.5 

23.0 

23.5 

24.0 

24.5 

25.0 

25.5 

26.0 

26.5 

27.0 

81.1 

82.1 

79.7 

80.9 

80.9 

80.5 

79.9 

80.3 

82.1 

79.1 

79.9 

82.6 

77.5 

76.7- 

82.9 

75.5 
78.2 

81.6 

74.8 

77.3 

80.3 

75.9 

78.0 

79.7 

77.2 
77.4 

79.2 

78.5 
76.7 

79.6 

78.0 

77.3 

78.4 

76.2 

76.6 

77.9 

74.0 

77.0 

77.1 

74.8 

75.3 

77.1 

100 

125 

160 

74.8 

73.0 

79.0 

75.0 

71.9 

77.3 

77-3 

71.4 

77.1 

78.7 

71.4 

76.6 

80.1 

72.2 

76.7 

80.2 

72.7 

75.4 

80.3* 

72.6 

75.9 

80-4* 

73.3 

75.3 

80.4* 

73.6 

75.4 

80.3 

75.5 

74.5 

79.4 
76.7 

74.4 

78.2 

77.4 

73.7 

77.6 

76.8 

73.5 

77.4 

76.2 

73.0 

200 

250 

315 

81.4 

80.7 

76.7 

79.4 

80.5 
75.9 

78.6 

79.9 

74.3 

78.4 

79.2 

73.7 

77.8 

78.2 

74.5 

76.7 

78.7 
75.1 

76.9 
79.0 

75.9 

76.3 

78.3 
75.9 

76.0 

77.4 

76.2 

75.8 

76.3 

76.5 

76.5 

76.0 

77.0 

77.7 

75.6 

76.9 

76.5 

75.8 

76.2 

79.2 

76.7 

75.1 

400 

500 

630 

81. 5* 

72.7 

72.3 

79. 7» 

73.5 

70.8 

78. 86 

73.4 

70.0 

77.4* 

73.4 

69.4 

76. 8* 

72-7 

68.3 

75.9 

73.5 

67.4 

76.0 

74.1 
66.7 

74.8 
74.1 

65.8 

73.4 

73.4 

64.7 

71.5 

72.4* 

63.4 

70.4 

72.2* 

62.7 

69.4 

71.3* 

62.2 

68.1 

70.2* 

61.3 

67.4 
68. 3« 
60.7 

800 

1000 

1250 

66.9 

59.8 

51.3 

64.9 

58.5 

49.1 

63.5 

58.1 

48.1 

62.4 

57.2 

47.3 

61.4 
55.8 

46.5 

61.2 

55.0 

46.0 

62.1 

55.4 

46-7 

61.7 

54.6 

45.6 

61.2 

53.2 

43.9 

59.3 

50.7 

40.6 

58.6 

48.8 

39.1 

57.8 

47.5 

57.2 

46.3 

56.3 

45.2 

1600 

2000 

2500 

42.2 

40.2 

38.9 

37.4 

35.6 











3150 

4000 

5000 


6300 

8000 

10000 


OVERALL 

90-0 

89.2 

89.0 

88.8 

88.6 

88.0 

87.8 

87.6 

87-4 

87.3 

87.1 

86.7 

86.3 

86.1 

A-WTO 

80.6 

79.5 

78.8 

78.0 

77.5 

77.3 

77-6 

77.1 

76.5 

75.8 

75.8 

75-5 

75-1 

74.7 

PNL 

91.5 

90.2 

89.6 

88.8 

88.3 

87.9 

88.1 

87.6 

87.0 

86.6 

86.7 

86.3 

85-9 

86.0 

PNLT 

92.6 

91.0 

90.4 

89.4 

88.9 

87.9 

88.7 

88.3 

87.7 

88.2 

88.6 

88.1 

87.7 

87.4 

ACO PNG 

3989 

4090 

4191 

4293 

4396 

4501 

4606 

4712 

4819 

4926 

5034 

5142 

5251 

5361 

OPT RNG 

4912 

5046 

5182 

5318 

5455 

5593 

5732 

5872 

6012 

6152 

6293 

6434 

6575 

6717 
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TABLE C-7.2 (CONTINUED) 
TYPICAL TAKEOFP FLYOVER-NOISE DATA 


HEASURSD SPL 

HISTORY 

MODEL 

OC-9-31 

FLT 16 


MIC 1 


TEST DATE 1-29-75 

' 

START TIME 

9 68 27.500 

REG. 

N56638 

RUN 10 


LOC C6 





PAGE 6 

1/3 O.B. 

27.5 

28.0 

28.5 

29.0 

29.5 

30.0 

30.5 

31.0 

31.5 

o 

f 

fsl 

32.5 

33.0 

33.5 f 

OWr 1 T%C 1 

50 

75.0 

76.3 

76.5 

76.6 

75.1 

76.0 

75.2 

76.2 

76.0 

73.6 

76.1 

76.7 

73.8 

63 

75.0 

76.5 

76.7 

76.7 

73.6 

71.5 

72.0 

72.8 

73-9 

73.8 

73.6 

72.3 

70.9 

80 

76.5 

75.6 

76.2 

73.8 

73.0 

72.1 

TO. 5 

69.8 

70.1 

71.6 

72.5 

72.0 

70.8 

100 

77.7 

77.0 

76.0 

75.8 

75.9 

75.6 

76.6 

73.0 

72.9 

71.9 

71.6 

70.9 

70.8 

125 

75.3 

75.6 

76.8 

75.0 

76.8 

76.3 

76.2 

73.6 

73.5 

72.5 

71.2 

70.6 

69.6 f 

160 

72.6 

72.2 

72.2 

71.5 

70.3 

68.7 

67.1 

66.6 

66.1 

66 . 6 

66.1 

65.6 

66.5 

200 

79.56 

79.26 

78.56 

78.06 

76.76 

76.0 

73.6 

72.7 

71.8 

71.1 

70.6 

69.0 

68.2 

250 

77.5 

77.5 

76.8 

76.3 

77.1 

77.36 

77.0* 

' 75.96 

76.16 76.36 

76.26 

76. 86 

73.16 

315 

76.3 

73.8 

73.1 

72.6 

71.8 

71.7 

71.9 

72.3 

72.7 

72.7 

72.8 

71.9 

71.6 

600 

67.5 

68.6 

68.0 

67.3 

65.6 

65.6 

65.8 

66.3 

66.6 

66.8 

67-7 

67.0 

66.2 

500 

67.3 

67.1 

66.6 

65.6 

66.0 

63.6 

62.3 

61.7 

61.6 

61.6 

61.6 

60.3 

58.7 

630 

60.6 

61.6 

60.6 

60.6 

58.7 

59.1 

58.2 

57.5 

57.3 

57.2 

57.3 

56.6 

55.7 

800 

55.1 

56.5 

53.5 

53.3 

52.1 

50.9 

69.7 

68.6 

69.1 

68.1 

68.1 

66.1 

66.9 

1000 

66.0 

63.8 

63.5 

63.6 

62.7 










1250 

1600 

2000 

2500 

3150 

AOOO 

5000 

6300 

8000 

10000 


OVERALL 

86.1 

85.7 

85. 1 

86.8 

86.6 

83.9 

83.3 

82.7 

82.7 

82.6 

82.5 

81.8 

80.7 

A-WTO 

76.6 

76.5 

73.8 

73.3 

72.8 

72.7 

72.1 

71.6 

71.7 

71.7 

71.7 

70.6 

69.6 

PNL 

86.0 

85.8 

85.0 

86.6 

86.2 

83.9 

83.6 

82.6 

82.6 

82.7 

82.5 

81.6 

79.9 

PNLT 

86.7 

86.5 

85.7 

85.3 

86.9 

86.7 

86.2 

83.2 

83.3 

83.6 

83.2 

82.0 

80.5 

ACO RN6 

5671 

5582 

5693 

5806 

5916 

6027 

6139 

6252 

6366 

6676 

6589 

6702 

6815 

OPT RNG 

6859 

7000 

7162 

7286 

7626 

7569 

7711 

7856 

7996 

8139 

8282 

8626 

8567 
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TABLE C-7.2 (CONCLUDED) 
TYPICAL TAKEOFF FLYOVER-NOISE DATA 


DATA DIGITIZED 2-1-75 


DATA PROCESSED 04/10/75 


PAGE 7 


FLIGHT 16 


HOOEL DC -9-31 REG. NO. N54638 

RUN 10 _«IC 1 _L0C_C6. 


TEST DATE 1-29-75 


PATH SPEED 


HIGHLIGHTS OF MEASURED FLYOVER NOISE LEVELS FOR TAKEOFF CORR FLYOVER 
178.3 KN, SLANT RANGE - - - ... 


AVERAGE THRUST 


2402.7 FT. 


FOR TIME AT MIC 
12538.1 LBS 


9 48 34.2 



SPL*S 

(TIME 

FOR PNLM 
9 48 42.01 


FOR PNLTM 
9 48 42.01 

MAX SPL*S 

"?8«‘£4Hg8liTrWf 

EOUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 

1/3 C.B. 

SPL NOISINESS 

IHZl 

(DBI 

(NOYS) 

!DB) 

(NOYSI 

tDB) 

(08) 

(NOYS) 

50 

80.2 

5.1 

80.2 

5.1 

81.6 


11.9 

63 

78.0 

5.4 

78.0 

5.4 

83.6 

86.8 

80 

74.9 

5.0 

74.9 

5.0 

82.9 



100 

79.1 

9.1 

79.1 

9.1 

80.6 



125 

83.8 

13.8 

63.8 

13.8 

84.8 

89.6 

20.5 

160 

87.7 

19.2 

87.7 

19.2 

87.9 



2 00 

84.9 

18.3 

84.9 

18.3 

87.4 


27.2 

2 50 

80.5 

14.4 

80,5 

14.4 

83.0 

89.7 

315 

85.4 

21.4 

85. 4« 

‘ 21.4 

85.4 



400 

80.2 

16.2 

80.2 

16.2 

83.6 



500 

79.5 

15.5 

79.5 

15.5 

80.1 

84.7 

22.1 

630 

77.3 

13.3 

77.3 

13.3 

78.3 



800 

72.7 

9.7 

72.7 

9.7 

75.5 

77.1 

13.1 

1000 

69.9 

7.9 

69.9 

7.9 

71.2 

1250 

63.7 

5.9 

63.7 

5.9 

66.9 



1600 

54.7 

4.2 

54.7 

4.2 

61.6 

62.3 


2000 

44.7 

2.4 

44.7 

2.4 

53.9 

8.1 

2500 

3150 

4000 

5000 

6300 

8000 

10000 

32.1 

1.2 

32.1 

l.Z 

42.9 





4 BAND PRODUCING TONE 

CORRECTION 









PNLC = 

96.4 PNOB 







LAM = 

84.7 DBA 

DURATION 

factor ^ 

= 0.4 OB 




PNLM * 

95.4 PNOB 

INTEGRATION TIME 

= 24.0 SECONDS (FAR 

PART 36 TO 1 

•0 SECONOI 

PNLTM = 

96.2 PNDB 


MEASURED EFFECTIVE PERCEIVED NOISE LEVEL. EPNL - 96.6 EPNOB 
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TABLE C-7.3 

TYPICAL TAKEOFF WITH .CUTBACK FLYOVER-NOISE DATA 

PAR PART 36 FLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2>l-75 DATA PROCESSED 04/10/75 PAGE 1 

MODEL DC-9-31 REG. NO. NS4638 
OC-9-31 REFAN FLYOVER NOISE TEST 
MEASURED NDISE LEVELS 

engine/nacelle CONFIGURATION — P£WA JT8D-I09 ENGINES WITH ACOUSTICALLY TREATED 

nacelles 


TYPE OF FLYOVER — SIMULATED T.O. CLIMB DATA CLASS — FN/DLT = 9500 LBS 

MEASUREMENT TYPE — BENEATH FLT PATH» 4 FEET ABOVE SANDY DIRT 

RECORDING AT X = -7301,0, Y = .0, Z =-8l.O FEET FROM HEST-MOST END OF RUNWAY 


measurement info 

MIC. NUMBER 1 
MIC. LOCATION C6 
MIC. ORIENT GRAZING 
TEST SITE 
TEST DATE 
TEST NUMBER 


JOB REEL 


YUMA 
1-29-75 
JOB 511 
A 5282 


FUSE. NO. 741 
FL IGHT 16 
RUN 16 

HEIGHT » 2288.0 FT 
LAT. DEV. = -134.8 FT 
SLNT.RN6. * 2292.0 FT 
PATH SPD. = 174,4 KN 


AIRPLANE AND ENGINE DATA 

AVG. NIRT - 6490. RPM 

AV6. EPR = 1.445 

A/P HEADING = 210. DEG 

FLAP PGS. a UP 2.1 DEG 
PATH ANG. = 4.0 DEG 

PITCH ANG. = 11.4 DEG 

GR. WEIGHT = 99900. LB 


WEATHER DATA 
AMB. TEMP. = 52.5 F 
REL. HUM. 

ABS. HUM. 

WIND SPEED 
WIND DER. 

STA. PRESS 
RT. THETA 


= 35.1 PCT 
= 3.6 GM/M3 

= 4. KN 

> 260. DEG 
= 29.81 IN HG 
» .9911 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10-42-49.9 
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10-42-56.0 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-42-49.3 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GR1921ICISA) / 0.25 OB 
CISA MODE I PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA > .500 SECONDS 

AVERAGING TIME = 1.500 SECONDS 


BASIC UNIT 
DATA TYPES 


SOUND PRESSURE LEVEL 
<0B REL. 0.0002 HICROBARI 
1/3 OCTAVE, OVERALL, A-WTO, 
PNL, PNLT G EPNL 
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TABLE C-7.3 (CONTINUED) 

TYPICAL TAKEOFF WITH CUTBACK FLYOVER^OISE DATA 


MEASURED SPL 

HISTORY 

MODEL 

OC-9-31 PLT 16 


MIC 1 


TEST DATE 1-29-75 



START TIME 

10 42 44.000 

REG. 

N54638 

RUN 16 


LOG C6 





PAGE 2 

1/3 0.8. 

^UCf LI7 1 

ANB 

0.0 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

5.5 

6.0 

uMri lit I 

so 

47^4 

55.6 

57.7 

58.8 

59,6 

60.7 

60.6 

61.0 

61.2 

61.2 

61.5 

59.7 

60.9 

61.4 

63 

51.5 

57.0 

59.6 

61.1 

62.0 - 

60.0 

58.2 

55.9 

56.4 

57.9 

59.6 

60.8 

63.7 

65.4 

80 

51.2 

58.8 

58.7 

57.4 

55.3 

54.6 

55.6 

56.6 

57.5 

57.6 

58.0 

57.8 

57.0 

56.6 

LOO 

55.2 , 






58.8 

59.4 


59.4 

60.8 

63.9 

65.9 

66.6 

125 

45.9 

56.9 

56.4 

56.5 

58.1 

59.7 

59.9 

61.9 

63.6 

68.0 

69.64 

70.2 

69.8 

69.8 

160 

42.9 

55.1 

57.9 

59.7 

61.7 

63.3 

64.4 

65.9 

66.7 

68.3 

69.7 

71.0 

71.3 

71.0 

200 

41.0 

60.4 

61.4 

63.5 

65.0 

67.2 

68.4 

69.84 

69.9 

70.64 

70.1 

69.9 

68.7 

67.9 

250 

37.1 

63.5 

63.3 

64.4 

65.2 

65.7 

66.0 

65.5 

64.5 

63.5 

63.0 

64.3 

65.7 

66.7 

315 

33.3 

61.0 

60.2 

60.4 

59.9 

59.7 

61.1 

65.7 

67.5 

68.4 

68.9 

69.64 

70.44 

70.74 

400 

30.2 

56.7 

59.9 

62.5 

64.5 

66. 8 

68.3* 

69.6 

69.3 

68.5 

67.1 

66.5 

66.5 

66.8 

500 

31.3 

58.9 

61.4 

62.5 

63. 2« 

62.8 

62.9 

65.4 

66.2 

67.0 

66.9 

67.3 

67.6 

68.1 

630 

28.2 

55.9 

56.9 

58.8 

61.4 

62.8 

63.8 

64.8 

64.7 

65.1 

65.7 

66.5 

67.0 

67.2 

600 

27.9 

57.0 

58.0 

58.3 

59.4 

60.84 

62.7 

64.6 

64. 6« 

' 64.1 

63.0 

64.0 

64.9 

65.0 

iOOO 

30.5 

50.9 

52.6 

53.5 

54.6 


57.5 

59.^ 

60.0 

63.0 

59.6 

60.4 

61.9 

61.9 

1250 

27.5 

45.7 

47.2 

47.7 

49.4 

50.7 

52.3 

54.3 

54.3 

54.3 

54.0 

55*5 

57.0 

57.3 

1600 

24.7 

39.4 

40.4 

41.1 

42.6 

44.2 

45.6 

48.0 

48.3 

48.7 

48.6 

50.9 

52.8 

53.0 

2000 

21.9 

30.7 

32.2 

32.7 

34.3 

35.6 

37.5 

39.3 

39.3 

39.4 

41.3 

44.7 

46.5 

46.8 

2500 

19.7 




25.0 

25.9 

27.9 

28.7 

28.7 

29.1 

31.1 

35.1 

36.7 

37.3 

3150 

18.1 











22.4 

24.7 

25.3 

4000 

17.7 














5000 

18.3 














6300 

18.8 














8000 

19*3 














10000 

19.7 














OVERALL 

58.7 

69.7 

70.6 

71.9 

73.0 

74.1 

75.1 

76.6 

76.8 

77.5 

77.8 

78.4 

78.7 

78.9 

A-WTO 

41.5 

63.2 

64.4 

65.6 

67. 0 

68.2 

69.4 

71.1 

71.2 

71.4 

Zi-i 

71.7 

72.3 

72.5 

PNL 

42.7 

71.2 

72.4 

73.7 

75.1 

76.6 

78.1 

79.9 

79.7 

79.9 

79.7 

80.7 

81.4 

81.7 

PNLT 

43.8 

71.2 

72.4 

73.7 

76. 4 

78.6 

79.2 

80.6 

82.2 

SQ.7 

80.4 

81.4 

82.1 

82.3 

AC9 RNG 


3393 

3270 

3153 

3042 

2937 

2840 

2749 

2665 

2590 

2522 

2462 

2411 

2369 

OPT RNG 


2830 

2752 

2679 

2611 

2548 

2492 

2441 

2397 

2359 

2329 

2308 

2293 

2267 
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in TABLE C-7.3 (CONTINUED) 

TYPICAL TAKEOFF WITH CUTBACK FLYOVER-NOISE DATA 


HEASURFO SPL 

HISTORY 

MODEL 

DC-9-31 

FLT 16 


MIC 1 


TEST DATE 1- 

-29-75 



START TIME 

1/3 O.B. 
GHF(HZI 
50 

10 42 44.000 
6.5 7.0 

REG. 

7.5 

N 54638 
8.0 

RUN 16 
8.5 9.0 

9-5 

LOC C6 
10.0 

10.5 

11.0 

11.5 

12.0 

PAGE 3 
12.5 13.0 

62.9 

64.0 

64.6 

66.5 

66.9 

67.1 

65.9 

65.3 

66.2 

66.6 

68.7 

69.9 

70-7 

71.2 

63 

65.5 

63.9 

60.8 

59.6 

63.0 

64.3 

65.6 

66.0 

66.9 

66.3 

66.4 

67.1 

67.6 

69.0 

80 

61.6 

62.7 

64.8 

65.1 

65.3 

64.5 

63.4 

64.9 

65.9 

66.0 

64.9 

64.3 

63.6 

65. 1 

100 

68.3 

68.7 

70.8 

70.9 

72.2 

71.7 

72.44 

72-6 

72-3 

72.7 

72.1 

72.8 

71.9 

71-4 

125 

71.6 

72.4 

73. 1 

72.8 

73-9 

73.9 

74.8 

74.4 

74.8 

74.2 

74.8 

75.7 

76.0 

75.1 

160 

71.5 

72.2 

72.2 

71.6 

71.4 

71.4 

71.7 

73-4 

74.5 

75.4 

75.4 

75.8 

76.6 

76.6 

200 

68.2 

68.1 

68.0 

67.0 

67.0 

67.5 

68.1 

68.9 

69.8 

71.0 

72.3 

73.6 

74.9 

76.2 

250 

69.1 

70.7 

71-5 

70.9 

71.0 

71.8 

73.5 

74.6 

74.7 

75.0 

74.6 

74.8 

73.7 

72.4 

315 

72- ?♦ 

73.6* 

73.8* 

73.1 

73.1 

73.5 

74.6 

75-9 

76.2 

76.6 

76.9 

77.5* 

77.2* 

76.6* 

400 

68.4 

70.0 

70.5 

71.0 

71.1 

71.6 

72.5 

73.6 

74.0 

74.4 

73.9 

73.9 

72.3 

71.2 

500 

69.5 

70.7 

70.4 

70.0 

70.7 

71.1 

72.1 

72.1 

72.5 

72.7 

72.9 

73.1 

71.9 

70.2 

630 

69.0 

70.1 

70. 2 

69.1 

69.7 

70.1 

71.5 

71.1 

70.4 

70.1 

69,5 

69.9 

67.9 

66.8 

800 

65.7 

67.5 

67.8 

67.8 

67.3 

67.9 

67.7 

66.9 

65.7 

65.5 

65.0 

64.8 

63.3 

61.5 

1000 

62.7 

64.5 

64.7 

64.4 

62.8 

63.3 

63.2 

62.7 

61.5 

61.1 

69.1 

60.3 

60*4 

59.7 

1250 

57.8 

59.9 

60. 0 

60.1 

58.6 

60.0 

59.7 

59.5 

57.3 

56.9 

55.7 

56.1 

55.9 

54.8 

1600 

53.1 

54.8 

55.3 

55.2 

53.9 

54.6 

54.7 

54.9 

53.5 

52.7 

50.1 

50.0 

49.6 

49.0 

2000 

47-5 

48.5 

48.8 

48.0 

46.7 

47.3 

48.0 

48.3 

47.1 

45.6 

42.7 

42.0 

41.8 

41.1 

2500 

37.5 

38.1 

38.3 

37.7 

37.9 

39.4 

40.3 

40.3 

38.7 

36.6 

32.9 

32.1 

31.6 

31.0 

3150 

27.1 

29.2 

29.7 

29.4 

29.4 

30.3 

30.6 

29.9 

28.5 

26.3 

2;i.4 

21.7 




4000 

5000 


6300 

8000 

10000 


OVERALL 

80.3 

81.2 

81.6 

81.3 

81.7 

81.9 

82.7 

83.3 

83.6 

83.9 

84.0 

84.5 

84.3 

84.0 

A-WTD 

73.9 

75.2 

75.4 

75.0 

75.0 

75.5 

76.4 

76.7 

76.6 

76.8 

76.7 

77.0 

76.2 

75.3 

PNL 

83.3 

84.5 

84.9 

84.3 

84.4 

84.8 

85.7 

86.4 

86.4 

86.6 

86.6 

87. 1 

86.7 

86. 1 

PNLT 

84.0 

85.1 

85.4 

84.3 

84.4 

84.8 

86.2 

86.4 

86.4 

86.6 

86.6 

87.6 

87.4 

86.9 

ACO RNG 

2335 

2311 

2295 

2287 

2289 

2298 

2315 

2340 

2372 

2410 

2454 

2505 

2561 

2621 

OPT RNG 

2290 

2300 

2319 

2347 

2382 

2426 

2477 

2536 

2602 

2675 

2754 

2838 

2928 

3022 
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TABLE 07.3 (CONTINUED) 

TYPICAL TAKEOFF WITH CUTBACK FLYOVER-NOISE DATA 


i 


MEASURED SPL 

HISTORY 

MODEL 

OC-9-31 

FLT 16 

START TIME 

10 42 44.000 

REG. 

N 54638 

RUN 16 

1/3 O.B. 

13*5 

14.0 

14.5 

15.0 

15.5 

16.0 

CMFIHZI 

SO 

70.7 

71.7 

71. 5 

72.9 

72.0 

71.1 

63 

68.9 

69.9 

69.9 

71.1 

71.9 

71.9 

30 

65.4 

66.3 

65.7 

65.3 

65.0 

64.3 

100 

70.5 

69.5 

68.4 

66.4 

63.8 

60.8 

12 S 

74.3 

74.4 

74.5 

73.4 

71.0 

68.9 

160 

77.2 

77.8 

78.6 

78.5 

77.2* 

75.3 

200 

77.0 

77.6 

77.4 

77.6 

77.0 

76.4* 

250 

71.0 

69.8 

70.8 

71.0 

71.4 

71.4 

315 

76.5* 

76.8* 

77.1* 76.0* 

74.3 

71.8 

400 

70.8 

70.8 

72.2 

71.1 

71.2 

70.5 

500 

70.9 

71.3 

72.0 

70.0 

68.3 

64.3 

630 

66. 8 

66.9 

67.0 

64.7 

62.8 

61.6 

800 

62.6 

63. 1 

6 4fli 0 

62.2 

60.9 

59.1 

1000 

60.5 

60.0 

60.5 

58.6 

56.9 

55.6 

1250 

54.6 

53.8 

54.7 

53.1 

51.8 

50.1 

1600 

48.6 

48.2 

48.8 

47.3 

45.5 

43.2 

2000 

40.2 

39.1 

39.3 

37,1 

35.1 

33.3 

2500 

29.9 

28.6 

28.8 

27.2 

24.7 


3150 

4000 

5000 

6300 

8000 

10000 

OVERALL 

84.1 

84.4 

84. 7 

84.3 

83.4 

82.2 

A- WTO 

75.4 

75.7 

76.2 

75.1 

74.0 

72.5 

PNL 

86.0 

86.1 

86.5 

85.5 

84.5 

83.4 

PNLT 

66.9 

87.2 

87.4 

36.3 

85.1 

83.9 

AGO RNG 

2687 

2 756 

2829 

2906 

2986 

3068 

OPT RNG 

3122 

3221 

3323 

3442 

3554 

3670 


MIC I TEST DATE 1-29-75 

LOC C6 PAGE 4 


16.5 

17.0 

17.5 

18.0 

18.5 

19.0 

19.5 

20.0 

69.6 

71.8 

65.3 

72.1 

71.3 

65.9 

72.6 

70.9 

67.2 

73.0 

70,4 

67.6 

71.9 

69.9 
70.3 

71.4 

69.9 

70.9 

70.4 

69.4 
71.3 

70.4 

69.2 

70.6 

67.2 

73.4 

66.3 

71.7 

58.8 

64.5 

70.7 

62.4 

63.2 

70.8 

66.1 

62.9 

71.2 

66.9 
62.1 

70.9 

66.7 

60.8 
69.8* 

66.0 

59.1 

68.7* 

74.8 

70.7 

70.7 

73.3 
69.9 

69.3 

71.9 

68.7 

66.1 

72.1 

70.6 

65.7 

71.9 

71.1 

65.5 

71.8 
71.8 
66. 1 

70.8 

71.3 

66.3 

70.4 
71.0 
66. 6 

71.1* 

63.2 

60.8 

70.3* 

62.5 

61.2 

68.7* 

59.3 

60.3 

68.1* 

60.9 

60.8 

68.5* 

62.6 

60.5 

69.4* 

64.4 

61.0 

69.3 

64.5 

60.7 

66.4 

64.3 

60.9 

58.0 

54.1 
48.9 

58.2 
53.6 

48.2 

56.4 

51.7 

46.1 

56.4 

51.4 
45.6 

56.0 

50.8 

44.7 

55.1 

50.0 

42.9 

54.2 

48.7 

42.0 

53.9 

48.8 

41.9 

41.1 

32.1 

40.0 

30.8 

38.0 

27.5 

37.6 

26.7 

36.7 

35.8 

34.9 

33.9 


81.0 

80.3 

79.5 

79.7 

79.9 

80.1 

79.6 

79.2 

71.7 

70.8 

69.0 

69.3 

69.6 

70.2 

69.9 

69.5 

81.9 

80.7 

79.4 

79.6 

79.9 

80.3 

79.9 

79.2 

82.9 

81.5 

80.4 

80.4 

80.6 

81.0 

80. 6 

79.9 

3154 

3237 

3324 

3423 

3515 

3611 

3707 

3806 

3789 

3910 

4034 

4160 

4287 

4415 

4546 

4678 


UJ 

Ln 
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TABLE C-7.3 (CONTINUED) 

TYPICAL TAKEOFF WITH OJTBACK FLYOVER-NOISE DATA 


MEASURED SPL HISTORY MODEL OC-Ml- 

START TIME 10 42 44.000 REG. N54636 


FLT 16 
RUN 16 


1/3 O.B. 
GMFfHZl 
60 
63 
80 


100 

125 

160 


200 

250 

315 


400 

500 

630 


800 

1000 

1250 


1600 

2000 

2500 


3150 

4000 

5000 


6300 

8000 

10000 


20.5 


71.0 

69.8 

70.2 


66.9 

59.9 
67.5 


69.8 

70.1 

66.3 


65.6 

62.2 

58.1 


51.2 

45.1 

37.9 


21.0 

21.5 

22.0 

22.5 

71.5 

70.8 

70.5 

70.8 

70.5 

70.1 

69.5 

68.5 

71. 1 

71.3 

71.4 

70.7 

68.9 

69.3 

68.9 

67.8 

61.3 

62.5 

62.5 

61 • 8 

65.5 

64.3 

61.6 

58.5 

70.0 

69.2 

67.6 

63.0 

69.1 

68.4 

66.5 

64.9 

66.3 

65.5 

64.6 

61.3 

61.9 

59.0 

57.5 

54.9 

61.4 

60.34 

59.84 

57. 94 

56.6 

53.0 

52.4 

51.6 

50.7 

49.1 

48.9 

47.8 

44.5 

42.2 

41.7 

39.5 

36.5 

34.3 

33.5 

31.4 


29.1 


OVERALL 

78.7 

78.9 

78.4 

77.8 

76.7 

A-HTO 

67.8 

66.9 

65.6 

64.6 

62.3 

PNL 

78.0 

77.3 

76.4 

75.0 

72.8 

PNLT 

78.0 

77.3 

77.8 

76.6 

74.4 

ACO RNG 

3905 

4006 

4108 

4211 

4315 

OPT RNG 

4810 

4944 

5079 

5215 

5352 


*1 


MIC 1 
LOC C6 


TEST DATE 1-29-75 
MB » 
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TABLE C-7.3 (CONCLUDED) 

TYPICAL TAKEOFF WITH CURBACK FLYOVER-NOISE DATA 


DATA DIGIT I ZED 2-1-75 


DATA PROCESSED DA/ 10/75 


PAGE 6 


PATH SPEED 


FREQUENCY 
I HZ I 
50 
63 
80 
100 
125 
160 
200 
2 50 
315 
400 
500 
630 
800 
1000 
1250 
1600 
2000 
2500 
3150 
4000 
5000 
6300 
8000 
10000 


MODEL OC-9-31 REG. NO. N54638 

flight 16 RUN 16 MIC 1 LOC C6 TEST DATE 1-29-75 

HIGHLIGHTS OF MEASURED FLYOVER NOISE LEVELS FOR SIMULATED T.O. CLIMB 


174.4 KN« SLANT RANGE 
AVERAGE THRUST 

SPL*S FOR PNLM 


2286.8 FT. 


FOR TIME AT MIC 10 42 49.9 
8341.5 LBS 


SPL'S FOR PNLTM 


MAX 1/1 0.8, SPL'S 


SPL 

NOI SI NESS 

SPL 

NO I SI NESS 

1/3 O.B. 

SPL 

NOISINESS 

(OB) 

(NOYS) 

(DB) 

(NOYS) 

(OB) 

(OB) 

( NOYS ) 

69.9 

1.8 

69.9 

1.8 

73.0 



67.1 

1.9 

67.1 

1.9 

71.9 

75.8 

4.4 

64.3 

2.0 

64.3 

2.0 

71.4 



72.8 

5.4 

72.8 

5.4 

72.8 



75.7 

7.4 

75.7 

7.4 

76.0 

80.3 

10.8 

75.8 

8.5 

75.8 

8.5 

78.6 



73.6 

8.3 

73.6 

8.3 

77.6 



74.8 

9.7 

74.8 

9.7 

75.0 

80.7 

14.6 

77.5 

12.3 

77.54 

12.3 

77.5 



73.9 

10.5 

73.9 

1C. 5 

74.4 



73.1 

9.9 

73.1 

9.9 

73.1 

77.5 

13.5 

69.9 

7.9 

69.9 

7.9 

71.5 



64.8 

5.6 

64.8 

5.6 

67.9 



60.3 

4.1 

60. 3 

4.1 

64.7 

70.0 

8.0 

56.1 

3.5 

56.1 

3.5 

60.1 


50.0 

3.0 

50.0 

3.0 

55.3 



42.0 

2.0 

42.0 

2.0 

48.8 

56.2 

5.3 

32.1 

1« 2 

32.1 

1.2 

40.3 



21.7 

G«0 

21.7 

0.0 

30.6 

30.6 

1.1 


4 BAND PRODUCING TONE CORRECTION 


DURATION FACTOR =* -0.5 OB 

INTEGRATION TIME « 19.0 SECONDS fFAR PART 36 TO 1.0 SECOND) 
MEASURED EFFECTIVE PERCEIVED NOISE LEVELt EPNL » 87.2 EPNDB 


PNLC s 87.8 PNOB 
LAM = 77.0 DBA 

PNLM = 87.1 PNOB 

PNLTM = 87.6 PNOB 


OJ 


u> 

O' 

o 


TABLE C-7.4 

TYPICAL LANDING APPROACH (6p » SO^) FLYOVER-NOISE DATA 


FAR PART 36 CLYOVER NOISE LEVELS 
DATA IDENTIFICATION INFORMATION 

DATA DIGITIZcn 2-3-75 DATA PROCESSED OA/lO/75 PAGE 1 

MODEL DC-D-31 PEG, NO. M54638 

OC-9-31 REFAN FLYOVER NOISE TEST 
^ ^ ■ MEAS'JPEO NOISE LEVELS 

cS ENGTNE/NACELLF cone I GUF at ton — PSWA JT80-139 ENGINES WITH ACOUSTICALLY TREATED 
gfeg NACELLES 

KB 

TYPE OF PLYOVER -- LANDir4G APPROACH DATA CLASS — H POWER 

measurement type — beneath FLT PATHf 4 pEET ABOVE SANDY DIRT 
RECORDING AT X = -6978 -Ot Y = 198.0* Z = -1.0 FEE'^ FROM THRESHOLD 



measurement info 
MIC. NUMBER 6 
MIC. LOCATION 10 
MIC* orient grazing 

TEST SITE YUMA 
TEST CATE 1-31-75 
test number job 511 
JOB REEL A5283 


FUSE. NO- 741 
PLIGHT 19 
RUN 27 

height = 344.5 PT 

LAT. DEV. = -193.7 'T 
SLN*^.»NG. = 395.2 =T 

PATH SPD. = 135.9 KN 


AIRPLANE AND ENGINE DATA 


AVG. NIPT = 
AVG. PPR = 
A/P HEADING = 
flap POS. = 
path ANG. = 
PITCH ANG. = 
GR. WEIGHT = 


5463. RPM 
1.231 
30. DEG 
49.3 DEG 
-3.1 DEG 
1.8 DEG 
98400. LB 


WEATHER data 
AMB. TEMP. = 53.1 F 
REL. HUM. 

ABS. HUM, 

WIND SPEED 
WIND DIR. 

STA. PRESS = 

RT, theta * 


= 49.7 PCT 
= 5.2 GM/M3 

* 10. KN 

= 360. DEG 

<6 IN Ht 

:>6i 


AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOP TIMF AT MIC OF lJ-14-49.9 
other PFPFORHArJCE DATA IS FOR TIME OF PNL'^M OF 10-14-51.5 
TIME OP AIRCRAPT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-14-50*0 


DESCR1®TIDN of ACaUSTTCAL DATA PROCESSING 

ANALYZER tyPF / RESOLUTION GR192lfCTSA> / 0.25 OB 

CIS A MODE 1 PASS WITH AUTO-START BASIC UNIT 

sample INTERVAL FDP BASIC DATA = .500 SFCDNDS 

AVERAGING time * 1.500 SECONDS DATA TYRES 


SOUND PRESSURE LEVEL 
IDB REL. 0.0002 MICROPARI 
1/3 OCTAVE, OVERALL* A-WTD* 
»NL* PNLT G PPNL 



















■:l 

Tf. 


TABLE C-7.4 (CONTINUED) 

TYPICAL LANDING APPBOACH (6^ = 50®) FLYOVER-NOISE DATA 


MEASURED Sf>L 

HISTnRY 

MODEL 

DC-9- 31 

FL7 

19 


MIC 6 


TEST date 1 

-31-75 



START time 

10 14 47.500 

REG. 

N54638 

RUN 

1 27 


LOC 10 





PAGE 2 

1/3 n.B, 

AMB 

o 

• 

o 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.3 

4.5 

5.3 

5.5 

6.0 

HMECH/I 

SPL 














50 

59.4 

71.1 

72.5 

72.3 

74.2 

73.7 

74.0 

73,2 

74.2 

74,9 

76.7 

76.9 

77.7 

77.9 

63 

61.1 

69.4 

69.4 

69.9 

71.2 

71.9 

72.3 

71.6 

71.8 

73.1 

75.3 

76.4 

77.7 

77.9 

83 

59.9 

69.4 

70,3 

70.6 

68.9 

68.9 

67.6 

67,6 

67.1 

69.3 

73.3 

76.6 

78.0 

79.0 

100 

55.6 

68.5 

69.1 

69,1 

67.9 

66.7 

66.6 

70.0 

71.6 

72.3 

71.4 

71.4 

72.5 

73.2 

125 

57.4 

66.8 

65.7 

65.3 

63.7 

67.9 

73.2 

76.3 

78.1 

78.6 

77.7 

75.7 

72.6 

71.1 

160 

54.4 

61.3 

60.4 

63.4 

70.2 

74,2 

78.4 

81.0 

83.0 

83.8 

84.1 

83.2 

81.0 

76.7 

200 

54.0 

62.8 

67.6 

72,3 

76,4 

78.4 

79.9 

81.2 

82.9 

85.5 

87.3 

87.1 

85.3 

Pl.4 

250 

53.8 

68.4 

71.5 

75.6 

77.0 

77.9 

76.7 

75.9 

75.9 

80.8 

84.1 

85.9 

85,9* 

84.1* 

315 

52.5 

71.2 

73.3 

74.7 

74, 3 

73,6 

74.4 

78.3 

81.9* 

84.1 

84.1 

82,9 

83.1 

83.1 

400 

48.9 

72,6 

72.8 

71.5 

71.6 

75.7 

77.8 

78.6 

80.6 

34.2 

85.1 

84,5 

80.6 

75.7 

500 

47.8 

67.8 

69.0 

71.9 

73.9 

74.2 

75.7 

77.9 

80.8 

82.1 

82.4 

81.9 

83.1 

77.4 

63 3 

40.7 

67.1 

70.3 

71.7 

72.8 

74.0 

76-4 

78.2 

79.7 

80.7 

80.7 

79.7 

77,8 

75.4 

800 

43-0 

69.0 

70.3 

71.8 

72.8 

74.1 

76.4 

78.9 

80.5 

80.7 

79.5 

77,0 

73.9 

71.5 

1333 

41,7 

65.8 

68.8 

70.6 

71.8 

72.7 

74.4 

76.3 

77.7 

78.0 

76.9 

74.8 

71.2 

69.3 

1250 

40.5 

65.2 

67.5 

69.5 

70.7 

71.6 

72.9 

74,7 

76.5 

77.0 

76.0 

73.5 

69.7 

67,1 

1600 

39.2 

62.4 

64.9 

66.8 

68.7 

70.2 

72.2 

74,2 

76.0 

76.4 

75.4 

72.7 

68.7 

66.2 

2000 

35.1 

60.0 

62.1 

64.3 

66.6 

68.7 

71.6 

74.8 

78.0 

78.7 

77.8 

74.1 

69.2 

67,0 

2500 

30.9 

57.3 

59.6 

62.8 

65.5 

67.8 

70.1 

74,5 

78.3 

79.2 

78.3 

74.6 

70.3 

67.9 

3153 

24.5 

53.0 

56.3 

60.0 

64.2 

68.9 

71.3 

73.4 

75.4 

75.8 

75.1 

72.1 

68.7 

65.2 

4000 

24.3 

55. !♦ 

57.6* 

61. 0* 

65. 2* 

67.9 

68.8 

69.2 

69.7 

69.9 

69.0 

66.2 

62.5 

59c 2 

5000 

23.8 

44.6 

48.9 

52.4 

56.6 

60.3 

63.0 

65.3 

67.7 

68.6 

68.2 

66.3 

62.5 

59,4 

6300 

23.2 

39.0 

45.1 

47.6 

53.3 

59.5 

63.8 

67.6 

70.7 

72.0 

71.5 

69.1 

64.3 

59.8 

8000 

22.3 

38.7 

43.9 

46.5 

53.3 

59.2* 

61.7 

64.2 

67.4 

68.9* 

68.8* 

66.3* 

61.5 

56.2 

13333 

24.4 

35.5 

44,5 

44.7 

45.6 

48.3 

52.4 

55.3 

56.9 

57.4 

56.4 

54.0 

50.3 

46.2 

rsVE®ALL 

67,2 

80.6 

82. 1 

83.6 

85.0 

86.3 

87.9 

89.7 

91.8 

93.4 

93.9 

93.5 

91.9 

89.9 

a-wto 

54.7 

75.6 

77.5 

79.3 

80.8 

82.3 

84.2 

86.4 

88.6 

89-7 

89.4 

87.9 

85.2 

82.8 

PNL 

65.0 

86.7 

88.4 

90.2 

92.4 

94.9 

97,1 

99,2 

101.9 

103.0 

102.7 

100.5 

98.4 

96.1 

PMLT 

66,1 

88.9 

90.1 

91.7 

94.0 

95.5 

97,1 

99.2 

102.5 

103.6 

103,4 

101.2 

98,9 

96-7 

Arn PA4G 


1035 

937 

783 

667 

563 

477 

419 

395 

436 

443 

498 

565 

640 

0P"r PNG 


842 

743 

648 

561 

486 

430 

398 

399 

433 

491 

567 

554 

749 


iji 


TABLE C-7.4 (CONTINUED) 

TYP.CAL LANDING APPROACH (5. 50°) FLYOVER-NOISE DATA 


ME4<?URP0 SPL history 


ipT -^tME 

10 14 47.500 

P=G. 

1/3 0,0, 
GHF(M7) 

6.5 

7.1 

7.5 

50 

77. 

77.3 

75.5 

63 

77,9 

77.2 

76,9 

80 

79.0 

79.4 

78.5 

100 

74.0 

73.8 

74.3 

125 

71.3 

73.3 

73.8 

160 

70.9 

69,5 

70.1 

200 

75,5 

71.3 

67.3 

250 

80.7 

75.0 

70.3 

315 

78.7 

77.3 

72.5 

400 

76.4 

76.6 

75.74 

500 

71.6 

68.7 

69.2 

630 

73.6* 

70.2 

66.6 

800 

69.4 

67.7 

66.8 

1000 

67.5 

66.2 

63.8 

1250 

64.7 

62.7 

61.4 

1600 

64.1 

62.2 

60.6 

2000 

64.8 

62.4 

60.1 

2530 

65.6 

63.5 

61.3 

3150 

61.4 

59.4 

57.5 

4003 

56.4 

53.6 

53.8 

5000 

56.4 

53.2 

50.6 

6300 

55.4 

50.8 

46.7 

8000 

49.6 

43.5 

37.9 

lOOOO 

45,0 

36.9 


nVEPALL 

87.7 

86.3 

85.0 

a-wtd 

83.2 

78.1 

76.1 

PNL 

93.3 

91.1 

89.4 

PNLT 

94.3 

91.1 

90.2 

ACn RNG 

721 

804 

889 

OPT PNG 

849 

951 

1056 


P]_r 19 
RUN 27 


MIC f> 
LOC ID 


TEST 04 TE 1-31-75 
PAGP 3 






363 








c * • ( 


TABLE 07.4 (CONCLUDED) 

TYPICAL LANDING APPROACH (6p - BO®) FLYOVER-NOISE DATA 
0AT4 DIGIT I7E0 2-3-75 DATA PR0C6SSE0 04/10/75 PAGE 4 

MODEL nr-9-31 REG. MO. N54638 

FLIGHT 19 RUN 27 MIC 6 LOC 11 TEST DATE 1-31-75 

HIGHLIGHTS OF MCASURFP FLYOVER NOISF LEVELS FOR LANDING APPonaCH 


path speed 

135.9 KN. 

SLANT RANGE 394 

.6 FT, Foq 

TIHF AT MIC 

10 14 49 

.9 


AVERAGE ■^HPUST 



5451.1 LBS 




SPL* S 

PNLM 

SPL'S 

FOR PNLTM 


MAX 1/1 n.B. SPL*S 


(TIME 

10 

14 51,5) 

(TIME 10 14 51.5) 

MAX SPL*S 

FOR COMPOSITE ®NL 

'FREQUENCY 

SPL 

NOISINESS 

SPL 

NOISINESS 

1/3 O.B. 

SPL 

NOISINESS 

(m7) 

(05) 


(NOYS) 

(OB) 

(NOYS) 

(05) 

(OBI 

(NOYS) 

50 

74.9 


3.0 

74.9 

3.0 

77.9 



63 

73.1 


3.4 

73. 1 

3.4 

77.9 

83.1 

8.6 

SO 

69.3 


3.1 

69.3 

3.1 

79.4 



100 

72.3 


5.1 

72.3 

5.1 

74.3 



125 

73.6 


9.4 

78.6 

9.4 

78.6 

85.2 

15.1 

160 

83.8 


14.7 

83.8 

14.7 

84.1 



200 

85.5 


19.0 

85.5 

19.0 

87.1 



?50 

80.8 


14,7 

80.8 

14.7 

85.9 

91.4 

28.6 

315 

34. 1 


19.6 

84.1 

19,6 

84.1 



400 

84.2 


21.4 

84.2 

21.4 

85.1 



500 

82.1 


18.5 

82. 1 

18.5 

82.4 

87.9 

27,7 

630 

81.7 


16.8 

80.7 

16,6 

80.7 



800 

80.7 


16.8 

80,7 

16.8 

80.7 



1000 

73.0 


13.9 

78.0 

13.9 

78.0 

83.6 

21.5 

1253 

77. ) 


14.9 

77.0 

14.9 

77.0 



1600 

76.4 


IB. 6 

76.4 

18.6 

76,4 



2000 

78.7 


25.0 

78.7 

25,0 

78.7 

83.1 

00 

• 

2531 

79.2 


29.7 

79.2 

29.7 

79,2 



3150 

75.8 


25.2 

75. 8 

?5,2 

75.8 



4000 

69.9 


16. B 

69.9 

16.3 

69.9 

77.4 

28.2 

5001 

68.6 


14,4 

68.6 

14.4 

68.6 



6300 

72.0 


17.0 

72.0 

17.0 

72.0 



8000 

68.9 


11. 1 

68. 9 * 

ll.l 

68.9 

73.9 

15.7 

13130 

57.4 


4.1 

57.4 

4.1 

57.4 






♦ 

BAND PPODUCTNG TONE CORRECTION 










PNLC = 

102-7 NIB 








lam = 

89.7 DBA 

duoatidn 

r^fTno ! 

= - 

-6.2 DB 




PNLM = 

103.0 PNOB 

INTEGRATTO^J TI'IE 

= 

5.0 SFCnNOS (FAR 

PApT 36 TO 

1.0 SECOND) 

oNLTm = 

103.6 PNDR 

MEASURED 

p = FECT TVE 

PEP<‘EIVEn 

NOISE LEVEL, EPNL = 

97. A EPNOB 




O' 


TABLE C-7.5 

TYPICAL LANDING APPROACH (6^ 35*’) FLYOVER-NOISE DATA 

FA^ PART 36 FLYOVER NOISE LEVELS 
CATA IDENTIFICATION INFORMATION 

DATA DIGITIZED 2-3-75 DATA PROCESSED UA/OA/75 PAGE 1 


MuDEL UC-9-31 REG. NO. N5A638 

nC-9-31 REFAN FLYOVER NLISE TEST 

REFERENCE-NEATHER AND FAR PART 36 NOISE LEVELS 

ENGINE/NACELLE CONFIGURATION — P£hA JT8D-U9 ENGINES WITH ACOUSTICALLY TREATED 

NACELLES 


TYPE OF FLYOVER — LANDING APPROACH 
MEASUREMENT TYPE — BENEATH FLT PATH, 4 
RECORDING AT X = -697c. 0, Y = 198.0, Z = 

REFERENCE RECORDING LOCATION X = -607o,U 


CATA CLASS — H POWER 

FEET AbCVE SANDY DIRT 
-L.O FEET FROM THRESHOLD 
, Y = .0, Z = .0 FEET 


MEASUREMENT INFO 
MIC. NUMBER 6 
MIC. LOCATION 10 
MIC- CRIFNT GRAZING 
TEST SITE YUMA 
TEST CATE 2-01-75 
TEST number job 511 
JOB PEEL A5359 


FLSE. NO. 

FLIGHT 

PLN 

HEIGHT 
LAT. DEV. 
SLNT.RNG. 
PATH SPD. 


AI RPLANE 

741 

2D 

44 

= 363.6 FT 

= -195.5 FT 
* 412. d FT 

= 137.5 RN 


AND ENGINF DATA 
AVG. NIPT = 4854. RPM 


AVG. EPR 
A/P HEADING = 
FLAP POS- = 
PATH ANG. = 
PITCH ANG. = 
GR. WEIGHT = 


1.149 
30. 
34.7 
-2.7 
2.8 

102000. 


DEG 

CEO 

CEG 

DEG 

Lli 


WEATHER 
AMB. TEMP, = 
REL- HUM. = 
ABS- HUM, = 
WIND SPEED = 
WIND OIR. = 
STA. PRESS = 
PT. THETA = 


DATA 
56.1 F 
45.3 PCT 
5,2 GM/M3 
8, KN 
20. DEG 
30,07 IN HG 
.9988 


AIRPLANE SPACE P051TICNING IS RELATIVE TO MIC FCR TIME AT MIC OF 10-13- 5.3 
OTHER performance DATA IS FOR TIME OF PnLTM OF 10-13- 7.5 
TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICPOPHCNE LOCATION 10-13- 5.4 


REFERENCE SURFACE nEATHER CONOITICNS TEMP = 77.0 F A REL. HUM. = 70.0 PCT 


DESCRIPTION OF ACOUSTICAL DATA PROCESSING 


ANALYZER TYPE / RESOLUTION GR192KCISAJ / 0.25 08 
CISA MODE I PASS WITH AUTO-START 
SAMPLE INTERVAL FOR BASIC DATA = .500 SECCNDS 

AVERAGING TIME = 1.5CC SECONDS 


ATMOSPHERIC ATTENUATION SAE ARP866IREV) 
PASIG UNIT SOUND PRESSURE LEVEL 

(DB REL. 0.0002 MICKOBAR) 
CATA TYPES 1/3 OCTAVE, OVERALL, A-WTD, 
PNL, FNLT L EPNL 




•«» 








TABLE C-7.5 (CONTINUED) 

TYPICAL LANDING APPROACH (5^ - 35**) FLYOVER-NOISE DATA 


EF-NEA. SPL 
TART TIME 

HISTORY 
10 13 3.000 

'■Sf!!: 

S;l5i‘ 

flt 

RUN 

12 


MIC 6 
LOG 10 


TEST DATE 2- 

01-75 

PAGE 

2 

1^ 3 C.B. 
GMFU-2) 

0.0 

0.5 

1 .J 

1.5 

2.C 

2.5 

3.0 

3.5 

4,0 

4.5 

5.0 

5.5 

6.0 

6.5 

50 

66 ■ 6 

67.3 

67.2 

6 7.8 

67. 1 

66, 5 

o8. 3 

69.6 

o9.b 

70.3 

69.7 

72. 6 

7 2. 8 

72.9 

63 

66.6 

66 . 6 

67. 5 

t>8. 8 

68. 7 

68. 3 

67.3 

68.2 

6 8.7 

63.6 

69.0 

71.4 

72.0 

71.8 

60 

65.7 

66. i 

65.9 

66,7 

66. 5 

65.9 

63.9 

62,5 

6 1.2 

64.4 

66.9 

7C.C 

72.0 

72.2 

1?? 

65.4 

65.5 

65.7 

65.5 

64.9 

64.1 

64.5 

6o.9 

6 8 . 6 

68.2 

67.0 

65.9 

67.7 

6o. 8 

65.4 

64.6 

63.8 

63.2 

65.7 

69.2 

72.1 

74.1 

75.6 

75,7 

74.8 

71.7 

66.0 

66. L 

160 

61.0 

61.2 

62.3 

65.2 

69.5 

73.9 

76.2 

78.3 

79.8 

80.9 

81.1 

79.5 

76,4 

70.0 

200 

58.9 

62.6 

66.3 

69.9 

73.0 

75.0 

75,9 

7c. 8 

77,9 

79.9 

80.7 

8C.8 

79.1 

76,4 

250 

62.5 

66.9 

70.2 

72.6 

74.0 

74.1 

73,0 

71.3 

71.0 

75.1 

77.6 

79.0 

78.4 

76.3 

3 15 

66.5 

68.9 

70.4 

7 C. 8 

70.7 

72.7 

75.1 

77.9 

79.3* 

80 *0 

76.7 

77.4 

75.4 

75.9 

AOO 

69.2 

69.6 

66.5 

69.0 

71. S 

74.2 

75.0 

75. L 

77.0 

80.7 

81.9 

81.0 

77.9 

71.9 

500 

66.3 

66.1 

67.0 

69.4 

71.1 

72,9 

74.7 

76.3 

78.7 

80.3 

80..: 

79.3 

76.6 

75.2 

C30 

62.6 

66.1 

67.9 

6 9.0 

70.1 

72.3 

74.6 

76. 7 

77.8 

79.3 

78.8 

77.8 

74.5 

72.9 

^CO 

65.9 

66.8 

68.6 

69.9 

71.4 

73.1 

74.8 

76.5 

77.6 

78.0 

76.9 

75.1 

72.1 

70,7 

1000 

64.2 

65.2 

67.6 

69.1 

70. 

71.8 

73. 1 

74.3 

75.7 

76.3 

75.2 

73.5 

69.9 

68.6 

1250 

63.9 

64.9 

65.9 

68.2 

69. 8 

71.1 

72.3 

73.5 

74.9 

75.1 

74.2 

71,5 

68.0 

65. 7 

1600 

61.4 

62.5 

63.9 

66.0 

67.9 

69.3 

71.3 

7 3.9 

76.1 

76.3 

75.0 

71.3 

67.2 

64.9 

2C00 

59.7 

60. 5 

61.3 

63. 7 

66.2 

6u.8 

70.9 

73.4 

75. 1 

75.2 

73.7 

70.4 

66.9 

64. B 

2500 

57.7 

58.6 

59,4 

62.2 

65. 0 

67.5 

69. 3 

72.4 

74. 1 

74.2 

72.5 

68.9 

66.2 

64. 2 

3150 

55. 3 

57.7 

59.2 

63.0 

68,9* 

70.6* 

71.2* 70.6 

70.6 

70.3 

68.8 

66.0 

63.2 

61. 0 

AOOO 

52.8 

54.5 

57.5 

60.4 

63.9 

66. 0 

66. 7 

67.4 

67.9 

68.0 

67.0 

64.8 

62.0 

59,7 

50CO 

46.2 

49.4 

52.9 

56.4 

60.6 

63.8 

65.7 

o7,3 

70.6 

71.8 

71.9 

69.9 

66. 7 

63.4 

6300 

40.7 

46.0 

51.0 

58.8 

65,6 

69.9 

70.9 

72.1* 

73.9 

75.4* 

75.6* 

74.0* 

70,5* 

66. 6* 

8CC0 

lOCCC 


44.4 

49,9 

5 8.14 
46. 2 

63. 5 
53.2 

65.7 

56.4 

65.8 

57.6 

66.1 
58. « 

67.6 
60. 3 

69.0 

61,5 

69.2 
6 1.5 

67.3 

59.9 

63.4 

55.2 

58,7 

50.2 

'■jy fc p al l 

77.4 

78.4 

79.5 

81.1 

82.9 

84.7 

86.0 

87.6 

39.0 

90.2 

90.1 

89. 2 

87.0 

84.9 

A-hTC 

73.2 

74. 3 

75.8 

77. T 

79.9 

81. S 

83. 3 

84.9 

80.4 

f 7.3 

86.7 

35.0 

82.0 

79. 8 

PM 

84.1 

85.5 

86.8 

39.7 

93. 5 

95.5 

^6.5 

9 7,6 

99.1 

99.9 

99.6 

98, 0 

95.0 

92. 2 

PNLT 

64. L 

65.5 

66. 3 

90,4 

95.0 

96. & 

97.6 

98.5 

LOO.U 

100.7 

100.5 

98.9 

96.0 

93. 1 

AGO PNG 

1040 

909 

785 

o70 

569 

487 

433 

412 

424 

46 2 

51C 

585 

661 

742 

OPT ONG 

344 

745 

652 

567 

495 

441 

414 

418 

43 3 

513 

569 

678 

774 

875 
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TABLE C-7.5 (C(»1TINUED) 

TYPICAL LANDING APPROACH (6^ - FLYOVER-NOISE DATA 

m5V'»iHrss‘!i°''Looo sbs m !« 


i/lFChiS 

7.0 

7.5 

8.0 

8.5 

50 

6V.9 

69,5 

68.3 

67.1 

43 

71.0 

70.4 

71.8 

70.^ - - 

eo 

72.2 

71,4 

71.8 

7C.8 

100 

70.0 

71.0 

70.9 

69.9 

125 

67.3 

68.8 

68.8 

68.9 

160 

67.8 

66. 8 

67. 8 

68.5 

200 

71.1 

66.7 

65. 7 

64.9 

250 

73.4 

69.5 

66.7 

64. C 

315 

74.5 

73.0 

70.0 

6 7.0 

AGO 

70.7 

71,3 

72.0 

71.2 

SCO 

70.6 

66. 5 

66.8 

67.7 

630 

71.5 

69. 1 

64.5 

61.9 

800 

67.6 

66.1 

65.6 

64.2* 

1000 

66.3 

64.9 

62. 7 

60.0 

1250 

63.2 

61.8 

60.6 

59.6 

16C0 

61.9 

60.1 

56.8 

57.5 

2CC0 

61.7 

59.7 

58. 7 

57.4 

2500 

60.9 

39.6 

57.6 

56.5 

3150 

56.5 

55.0 

53-4 

52.3 

ACCO 

56.0 

54.6 

52. 8 

51.3 

5000 

59 . 6 

57.9 

55.7 

53.8 

62C0 

8000 

lOCCO 

61.5* 

53.0 

58.7* 

50.2 

55. 8» 
A4.5 

5 3.4 

OVcRfiLL 

82.6 

81.3 

80 . 6 

79.7 

A-WTC 

77.0 

75.2 

73. 7 

72.5 

prcL 

89.3 

87,7 

£6.7 

85.4 

FNLT 

90.1 

68.5 

£7.7 

06.5 

ACC f*NG 

826 

912 

1001 

1091 

OPT BMG 

979 

icee 

1194 

1303 


TEST DATE 2-01-75 
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DATA DIGITIZFC 2-3-75 


TABLE C-7.5 (CONCLUDED) 

TYPICAL LANDING APPROACH (Sp - 3S°) FLYOVER-NOISE DATA 
DATA PRCCESSEO 04/04/75 


PAGE 4 


HCnEL OC-9-31 REG, NC, N54638 

FLIGHT 20 RUi^i 44 MIC 6 LGC 10 TEST DATE 2-01-75 

HIGHLIGHTS OF REF-VEA. FLYOVER NOISE LEVELS FCR LA.MUI:<G APPROACH 
PATH SPEED 13T.5 KN, SLANT RAs'JGE 412.3 FT. FCR TIME AT MIC 10 13 5.3 

AVERAGE THRLST 3736.0 LBS 


FR6CUENCY 

(hZ) 

50 

63 

8C 

iOO 

125 

loO 

200 

250 

315 

400 

50C 

630 

800 

1000 

il§8 

200C 

2500 

3150 

4000 

5000 

6300 

8000 

IQCOO 


DURATION FACTOR = -5.6 08 

INTEGRATION TIME = 4.0 SECCNOS (FAR PART 36 TO l.O SECONDI 

REF-HFA. EFFECTIVE “ERCEI/EO NOISE LEVEL, EPNL = 95.1 EPNOB 


SPL'S 

FOR FNLM 

SPL»S 

FCR PNLTM 


MAX 1/1 O-B, SI 

TIME 10 13 7.5) 

(TIME 10 13 7.5) 

MAX SPL’S 

FOR COMPOSITE 

SPL 

NOtSlNE SS 

SPL 

NOISINESS 

1/3 G.B. 

SPL 

NQiSlNES! 

(03) 

(NJYS) 

(C6) 

(NCYSI 

(OB) 

(DB) 

(NOYS) 

70.3 

1.9 

70.3 

1.9 

72.9 

77.1 


68 .6 

2.2 

66. 6 

2.2 

72.0 

5.0 

64.4 

2.C 

64.4 

2.0 

72.2 



66.2 

3.6 

68.2 

3.6 

71.0 

82.2 

12.3 

75. T 

7.5 

75.7 

7.5 

75.7 

80.9 

12.1 

BO. 9 

12.1 

81.1 



79.9 

12.9 

79-9 

12.9 

80.8 


16.5 

75.1 

9.9 

73.1 

9.9 

79.0 

84.1 

80.0 

14.6 

80.0 

14.6 

80.0 



dC.7 

16.6 

80.7 

16 e 8 

8 1*9 

85.3 

23.1 

80.3 

16.4 

80.3 

16.4 

80.3 

79.3 

15.2 

79,3 

15.2 

79.3 



78.0 

13.9 

78.0 

13-9 

78.0 


17.6 

76.3 

12.4 

76*3 

12.4 

76.3 

SI. 4 

75.1 

13.1 

75.1 

13.1 

75,1 



76.3 

18.5 

76.3 

18.5 

76,3 


27.6 

75.2 

19.7 

75.2 

19.7 

75.2 

80.1 

74.2 

21.1 

74.2 

21.1 




70.3 

17.3 

70.3 

17.3 

71.2 


24.0 

68.0 

14.6 

68.0 

14.8 

68. 0 

75.1 

71.8 

17.9 

71.8 

17.9 

71. S 



75.4 

21.3 

75.44 21.3 

75.6 



69.9 

11.2 

69.0 

11.2 

69.2 

76.7 

19.0 

61.5 

5.4 

61.5 

5.4 

61.5 




(FEET) 

742 

462 

585 

518 

462 

462 

462 

518 


PNLC = 99.9 PNDB 

LAM t= a?. 3 DBA 
PNLM - 99.9 PNOB 

■PNLTM = 100.7 PNOB 


r 

1 




APPENDIX D 




Summary of Data Analyses 


The data resulting from the processing and noise exposure analysis of the 
flyover-noise measurements are summarized In table D-1. The data resulting 
from the processing and lateral noise attenuation analysis of the flyover- 
noise measurements are summarized In table D-2. For the microphone locations 
not listed, data analyses were not performed because of unacceptable recorded 
noise or aircraft operational performance measurements. 

Table D-1 Is a listing of the measured data, the applied corrections and 
adjustments, and the resultant reference-day noise levels for the analyzed 
noise exposure flyover data. 

The columns contain the following Information; 

a. Flight Number 

b. Run Number 




c. Microphone Number 


d. Microphone Location 


e. Slant range, (ft) - from measurement location to closest point 
of aircraft (CPA) 

f. Reference Weather (EPNdB) - adjusted to reference day conditions 
(77*^F and 70 percent relative humidity) 

g. Reference Weather Tone Correction (EPNdB) - determined by 
FAR Part 36, Appendix B 

h. Tone Correction Frequency (Hz) - center frequency of 1/3-octave 
band containing tone 



1. True Airspeed (kn) - measured airspeed 

j. Reference Airspeed (KNOTS) - airspeed to which data are normalized 
for plotting 

k. Airspeed Correction (EPNdB) • EPNL adjustment to reference airspeed 

l. Average F |^/5 (LB) - average thrust of two engines at time of PNLTH 

m. EPNL (adjusted) ■ f + g + k 

n. Reference Weather dB(A) - ueasured dB(A) adjusted to reference - 
day conditions (77®F and 70 percent relative humidity). 

preceding page blank not hlmed 
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Table D-2 Is a listing of the measured data and the determined lateral 
noise attenuation for the flyover data analyzed. 

The columns contain the same flyover and measurement Information as 
table D-1 , and the following additional data: 

a. Height (ft) - altitude of the aircraft above the ground surface at 
time of CPA 

b. Elevation Angle (6) - Angle between ground surface and aircraft at 
CPA 

c. Sideline EPNL (EPNdB) - EPNL as measured at sideline location 

d. Overhead EPNL (EPNdB) • EPNL measured beneath a flyover at the 
same distance and power setting as the *^1del1ne EPNL 

e. Lateral Attenuation (EPNdB) • difference between overhead EPNL and 
Sideline EPNL. 

Presented In table D-3 Is a summary of the aircraft performance, space 
positioning, and ambient conditions at the flyover CPA for the 10-meter 
pole-mounted microphone data. This information was used to prepare an engine 
cycle deck for analysis of the acoustic data. Both 0.5 second and 1.5 second 
digital time averaging data are listed. 

Table 0-4 Is a listing of the pseudotone adjustments made to the 
FAR Part 36 reference noise levels. 
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28 

7F 

10 

400 

100.4 

0.6 

8000 

134.8 

140 


5,059 

99.8 

91,4 

31 

7F 

10 

400 

100.0 

0.5 

8000 

134.1 

140 


5,209 

99.5 

91.9 

32 

7F 

10 

400 

100.4 

0.5 

8000 

137.1 

140 

-0.1 

5.513 

99.9 

92.3 

33 

7F 

10 

400 

98.8 

0.7 

8000 

137.6 

140 

-*0.1 

4.460 

98.1 

91.1 

34 

7F 

10 

400 

98.7 

1.0 

2500 

139.7 

140 

0 

4.278 

98.7 

90.5 

25 

7F 

10 

400 

97.6 

0.7 

6300 

138.3 

140 

-0.1 

3.973 

97.6 

90.2 

36 

7F 

10 

400 

97.1 

1.1 

5000 

138.1 

140 

-0.1 

3.522 

97.1 

89.3 

37 

7F 

10 

400 

97.9 

1.4 

5000 

138.9 

140 

0 

3,199 

97.9 

88.8 

38 

7F 

10 

400 

96.5 

1.5 

5000 

136.1 

140 

-0,1 

2,737 

96.5 

87,5 

30 

1 

C6 

800 

92.2 

0.8 

315 

140.9 

140 

0 

5,628 

91.4 


24 

1 

C6 

800 

95,1 


315 

150.5 

140 


6.766 

94.4 


26 

1 

C6 

800 

92,1 


31B 

135.6 

140 


5,522 

91,4 


28 

1 

C6 

800 

91.2 

0.7 

315 

138.8 

140 

0 

5,090 

90.5 

81,3 

29 


C6 

aoo 

90.7 

0.7 

315 

128.7 

140 


5.269 

90.0 

80.8 

31 

1 

C6 

800 

91,1 

1.3 

500 

137.9 

140 


5.236 

89.8 

80.9 

32 

1 

C6 

800 

93.4 

0.5 

315 

132 3 

140 

-0.2 

5,683 

92.9 

83.2 

33 

1 

C6 

800 

89.0 

1.0 

2500 

138.9 

140 

0 

4,544 

89.0 

79.4 

34 

1 

C6 

800 

90.5 

1.0 

500 

142.2 

140 

0.1 

4,307 

89.5 

80.3 

35 

1 

C6 

800 

89.4 

0.7 

€300 

140.3 

140 

■91 

4.036 

89,4 

79.5 

36 

1 

C6 

800 

87.9 

0.8 

315 

132,7 

140 


3,653 

87.1 

78.6 

37 

1 

C6 

800 

* 88-1 

1.1 

500 

135.9 

140 

-0.1 

3,244 

87.0 

78.6 

27 

1 

C6 

800 

92,5 

Bil 

315 

138.1 

140 

-0.1 

5.559 

91,8 

80,8 

38 

1 

C6 

800 

86.3 


6300 

134.7 

140 

-0.2 

2,770 

86.3 

76.5 

46 

2 

C4 

550 

92.6 

0.8 

6300 


Bi 

BB 

3,753 

92.6 

83.9 

47 

2 

C4 

550 

92.8 ' 

0.8 

3lb 


Bll 

■1 

33SB 

92.0 

84.4 

51 

2 

C4 

550 

94.8 1 

0.7 

160 

145.8 

mm 


5,427 

94.1 

85,0 

43 

2 

C4 

550 

93.3 

0.8 

315 

151.7 

140 


4,583 

93.0 

85.3 

48 

2 

C4 

550 

92.0 


6300 

134.0 

140 


3,776 

92,0 

83,8 

49 

2 

C4 

550 ! 

92.9 1 


6300 

138.4 

140 

-0.1 

4,030 

92,9 

84.1 

52 

2 

C4 

550 

92.1 1 

1.1 

6300 

143.4 

140 

0.1 

3,041 

92.1 

82.8 

50 

2 

C4 

550 

9Z8 

0.8 

: 

315 

144.6 

140 

0.1 

4,064 

92.0 

84.6 

40 

1 

C6 

800 

94.7 


315 

■RM 

140 

BI 

6,847 

94,1 

83,5 

41 

1 

C6 

800 

93.5 


315 


140 


6,123 

92.9 

82.3 

42 

1 

C6 

800 

89.4 

1.0 

6300 

B 

140 

mm 

3,163 

89.4 

79.4 

44 

1 

C6 

800 

89,6 

0.7 

6300 

B 

140 

■I 

3,792 

89.6 1 

79.9 

46 

■1 

C6 

800 

90.1 

0.8 

315 

B M9 

140 

■9 

3,785 

89.3 

80.2 

47 

■1 

C6 

800 

90.4 

0.7 

315 

139.9 

140 

0 

3,852 

89.7 

81.0 

49 

1 

C6 

800 

90.5 

0.8 

316 

140.0 

140 

0 

4,084 

89.7 

80.8 

50 

1 

C6 

800 

90,7 

0.8 

315 

143.9 

140 

0,1 


89.9 1 

81,2 ! 

51 

1 

C6 

800 

92.3 

0.7 

315 

145 3 

140 

0.2 

5,487 

91,6 

82,4 

52 

1 

C6 

800 

89.0 

0.8 

315 

149.7 

140 

0.3 

3,023 

88.2 

79.8 

48 

1 

C6 

800 

89.2 

0.8 

6300 

137.i 

140 

-0.1 

3,798 

89.2 

30.5 

40 

2 

C4 

5S0 

97.0 

0.6 

315 

164.2 

140 

0.4 

6,933 

96,4 

87.1 

41 

2 

C4 

&S0 

95.5 

0.7 

315 

144.5 

140 

0.1 

6,082 

94,8 

86.1 
























































2 

C4 

550 

91.6 

1.3 

5000 

2 

C4 

550 

92.3 

0.8 

6300 

6 

10 

400 

100.0 

0.6 

160 

6 

10 

400 

100.9 

1.0 

315 

6 

10 

400 

99.1 

0.6 

315 

5 

10 

400 

95.1 

0.8 

6300 

6 

10 

400 

95.7 


315 

6 

10 

400 

96.1 

0.8 

6300 

6 

10 

400 

97.1 

0,8 

315 

6 

10 

400 

95.3 

0.8 

315 

6 

10 

400 

94.2 

1.3 

5000 

6 

10 

400 

97.7 

0.6 

200 

6 

10 

400 

93.8 

1.1 

5000 

6 

10 

400 

95.6 

1.1 

500 

7F 

10 

400 

102.6 

0 

— 

7F 

10 

400 

104.0 

0 

- 

7F 

10 

400 

101.9 

0 

- 

7F 

10 

400 

98.7 

0.8 

6300 

7F 

10 

400 

98.7 

0.8 

6300 

7F 

10 

400 

99.3 

0.6 

6300 

7F 

10 

400 

100.7 

0 

- 

7F 

iO 

400 

97.1 

1.1 

5000 

7F 

10 

400 

100.0 

0.6 

6300 

7F 

10 

400 

98.6 

0.7 

6300 

7F 

10 

400 

97.3 

1.2 

5000 

7F 

10 

400 

98.3 

0.7 

6300 

6 

n 

1000 

104.2 

0,5 

315 

® i 


1000 

104.3 

0.6 

315 

6 

■El 

lOOO 

103.9 

0.5 

160 

6 1 

10 

1000 

102.3 

0.5 

160 

6 

10 

1000 

101,9 

0.6 

160 

6 

10 

1000 

100.5 

0.7 

160 

6 

10 

1000 

100.3 

0,6 

315 

6 ! 

10 

1000 

98.7 

0,6 

315 

6 1 

10 

1000 

97.3 

mm 

160 

2F 

C6 

2200 

97.6 

0 

H 

1 

CG 

2200 

98.3 

0.9 


1 

C6 

2200 

96.3 

0.9 



C6 

2200 

94.2 

1.1 

Kg 

1 

C6 

2200 

94,8 

1.0 

315 


C6 

2200 

93.3 

1.1 

500 


C6 

2200 

92.3 

1.1 

315 


C6 

2200 

98.7 

0.9 

315 


C6 

2200 

97.8 

1.0 

315 


C6 

2200 

95.7 

1.0 

315 


















































































































TABLE D-1 (CONCLUDED) 

SUMMARY OF DC-9 REFAN AIRCRAFT NOISE EXPOSURE ANALYSIS 









































































TABLE 0-2 (CONTINUED) 

SUMMARY OF LATERAL NOISE ATTENUATION ANALYSIS 


FLIGHT RUN MIC | LOCATION | (LB) 
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SLANT 

Fn/6 range height 



44 10 

46 3 

46 9 

46 10 


50 10 

43 3 

43 9 

43 10 


48 10 

47 11 

49 11 

50 11 

40 11 

39 11 

46 11 

44 11 



40 10 

41 3 


53 11 

54 11 

55 It 

56 11 

57 11 

59 11 


ms 








































TABLE D-2 (COtyiTINUED) 

SUMMARY OF LATERAL NOISE ATTENUATION ANALYSIS 


FLIGHT 

RUN 

MIC 

LOCATION 


SLANT 

RANGE 

(ft) 

HEIGHT 

>OEG) 

SIDELINE 

EPNL 

(EPNdB) 

OVERHEAD 

EPNL 

fEPNdB) 

LATERAL 

ATTENUATION 

lEPNdB) 

21 

56 

12 

6N 

12,699 

5507 

292 

3.0 

76.8 

86.4 

9.6 


62 

12 

6N 

10,575 

5551 

757 

7.8 

74.7 

80.7 

6.0 


55 

12 

6N 

13.432 

5509 

318 

3.3 

80.0 

87.8 

7.8 


57 

12 

6N 

12.591 

5514 

397 

4.1 

77.8 

86.1 

8.3 


60 

12 

6N 

11,871 

5518 

453 

4.7 

78.0 

84.4 

6.4 


54 

12 

6N 

13,511 

5504 

229 

2,4 

82.9 

88.0 

5.1 


53 

12 

6N 

13,706 

5504 

222 

23 

82.6 

88.4 

5.8 


59 

12 

6N 

1 1 .920 

5526 

539 

5.6 

80.4 

84.5 

4.1 


61 

12 

6N 

11,000 

5528 

559 

5.8 

81.1 

81.9 

0.8 


53 

9 

S16 

13,604 

1656 

655 

23.3 

96.3 

98,5 

2,2 


53 

10 

S20 

13,604 

1656 

666 

23.7 

96,2 

98.5 

2,3 


54 

9 

S16 

13,510 

1678 

708 

25.0 

96.6 

98.3 

1.7 


54 

10 

S20 

13,510 

1678 

718 

25.3 

95.8 

98.3 

2.5 


55 

9 

S16 

1 3,467 

1719 

801 

27.8 

95,3 

98.0 

2.7 


55 

10 

S20 

13,467 

1719 

811 

28.2 

95 7 

98.0 

2.3 


56 

9 

S16 

12,627 

1697 

753 

26.3 

95,3 

96.7 

1.4 


56 

10 

S20 

1 2,660 

1697 

763 

26.7 

95,3 

96.7 

1.4 


57 

9 

S16 

1 2,593 

1758 

881 

30.1 

93.4 

96.3 

2.9 


57 

10 

S20 

12,593 

1758 

892 

305 

94.3 

96.3 

2.0 


59 

10 

S20 

11,860 

1825 

1019 

33.9 

93.4 

94.6 

1.2 


60 

9 

S16 

11,924 

1781 

926 

31.3 

92.5 

94.9 

2.4 


60 

10 

S20 

11,928 

1781 

937 

31.7 

92.8 

94.9 

2.1 


61 

9 

S16 

11.024 

1837 

1029 

34.1 

92.0 

92.7 

0.7 


61 

10 

S20 

11,009 

1837 

1040 

34,5 

31.9 

92.6 

0.7 


62 

9 

S16 

10.651 

1925 

1179 

37.8 

89.7 

91.4 

1.7 


62 

10 

S20 

10.659 

1925 

1190 

38.2 

92.5 

91.4 

-1.1 

22 

66 

12 

GN 1 

13,919 

6653 

3750 

— 1 

34.3 

84,0 

86.8 

2,8 


73 

11 

3N I 

9,634 

4120 1 

3233 

51.7 

80.0 

81.8 ^ 

1,8 


73 

12 

6N 

9,627 

6276 

3030 

28.9 

76.4 

76,6 

0.2 


74 

12 

6N 

7,997 

6305 

3090 

29.4 

75.0 

73,0 

-2.0 


67 

i1 

3IM 

13,933 

5153 

4^86 

60.5 

88,5 

89.4 

0.9 


67 

12 

6N 

13,938 

6733 

3891 

35.3 

85,8 

86.7 

0.9 


69 

to 

S20 

13,945 

5016 

4787 

72.6 

78.9 

89,7 

10,8* 


69 

11 

3N 

14,003 

5530 

4918 

62.8 

88.3 

88.9 

0.6 


70 

11 

3N 

9,728 

4958 

4258 

59.2 

80.4 

79,8 

-0.6 


70 

12 

6N 

9,711 

6772 

3958 

35.8 

74,8 

75.8 

1.0 


69 

12 

6N 

14,005 

6974 

4295 

38.0 

83.9 

86.5 

2.6 


76 

12 

GN 

13,672 ■ 

5913 

2177 

21.6 

85.3 

87.6 

2.3 


66 

9 

S16 

1 3,923 1 

4509 

4241 

. 702 

90.7 

90.7 

0 


66 

10 

S20 

13,892 

4509 

4252 

70.6 

78.9 

90.6 

11.7* 


66 

11 

3N 

13,919 ; 

5061 

4379 

59,9 

89.2 

89.6 

0.4 


72 

11 

3N 

8,230 

4305 

3469 

53.7 

79.2 

78.5 

-0.7 


72 

12 

6N 

8,131 

6347 

3175 

30.0 

72.1 

73.2 

1.1 


69 

9 

S16 

1 3,958 

5016 

4777 

72.2 

90.0 

89.7 

-0,3 


75 

10 

?20 

13,738 

3158 

2774 

61.5 

94.3 

93.6 

-0,7 


74 

9 

S16 

8,035 

3579 

323/ 

648 

81.8 

80.3 

^1.5 


70 

9 

S16 

9.740 

4454 

4183 

69.3 

82.9 

81.1 

1.8 


72 

9 

S16 

8,176 

3691 

3360 

65.6 

76.2 

80.2 

4,0 


72 

10 

S20 

8,176 

3691 

3372 

65.0 

76.4 

80,2 

3.8 


73 

9 

S16 

9,612 

3507 

3158 

64.2 

85.1 

83.5 

16 


73 

10 

S20 

9,607 

3507 

3169 

646 

84.6 

83.5 

1.1 


74 

10 

S20 

8.056 

3579 

3249 

65,2 

81.1 

80.4 

0.7 


75 

9 

SI 6 

13.729 

3158 

2765 

61,1 

94.0 

93.5 

05 
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TABLE D-2 (CONCLUDED) 

SUMMARY OF LATERAL NOISE ATTENUATION ANALYSIS 


FLIGHT 

RUN 

MIC 

LOCATION 

FnM 

<LB) 

SLANT 

RANGE 

Iftl 

HEIGHT 

(It) 

(j 

(0E6) 

SIDELINE 

EPNL 

lEPNdBI 

OVERHEAD 

EPNL 

{EPNdB) 

LATERAL 

ATTENUATION 

(EPNdB) 

25 

96 

10 

S20 

5.774 

2520 

2019 

53.2 

84.0 

81.7 

-2.3 


97 

9 

S16 

5,518 

2533 

2024 

53.0 

79.8 

81.3 

1.5 


97 

10 

S20 

5.S11 

2533 

2036 

53.5 

81.5 

81.2 

-0.3 


98 

9 

S16 

5.288 

3516 

2002 

52.7 

79.9 

Bl.O 

1.’ 


98 

10 

520 

5.295 

2516 

2014 

53,2 

82.8 

81.0 

-1.8 

26 

no 

9 

S16 

1.863 

1839 

1033 

34.2 

75.9 

79.8 

3.9 


no 

10 

S20 

1.862 

1839 

1044 

34.6 

77.8 

79.8 

2.0 


111 

10 

S20 

1.702 

1856 

1073 

35.2 

78.5 

79,5 

1.0 


112 

9 

S16 

2.205 

1847 

1047 

34.5 

77.9 

80.2 

2.3 


112 

10 

S20 

2.214 

1847 

1058 

35.0 

74,3 

80.2 

5.9 


108 

10 

S20 

3.019 

1851 

1065 

35.1 

80.2 

81.2 

1.0 


111 

9 ■ 

S16 

1J16 

1856 

1062 

34.9 

77.0 

79.6 

2,6 


108 

g 

S16 

3.028 

1851 

1053 

34.7 

80.1 

81.2 

1,1 


109 

9 

516 

1.324 

1853 

1057 

34.8 

77.2 

79.1 

1.9 


109 

_1?J 

S20 ] 

1.359 

1853 

1068 

35.2 

73.1 1 

79.1 

6,0 


/ 


382 





TABLE D-3.1 

SUMMARY OF 33-FOOT (10-METER) POLE-MOUNTED MICROPHONE DATA 
0.5-SEC DIGITAL AVERAGING TIME 






— 

HEIGHT 





— 







OVER 







TEST 



TARGET 

THRUST 

MICROPHONE 

MICROPHONE 
" Hq6o 

PRESSURE 
ALT - Hp 

AMBIENT 

PRESS. 



AMBIENT 

TEMP 

(®R) 

COND 

BUN 

TYPE 

LB (N) 

LOC/NO. 

ft 

m 

ft 

(m) 

(PSIAI 

M 

(RPM) 

1 

100 

5.5*DbG 

3900 

C10/4P 

11038] 

1316.41 

902 

(274.9) 

14.22 

0.23 

4919.4 

514.2 



APPROACH 

OPTIMUM 

FLAP 

(17.347) 

C10/5P 

1987) 

1300.31 

851 

(259.4) 

14,25 

0,23 

4914.1 

514.3 


101 

6, 5' DEG 

:^oo 

C10/4P 

11092) 

1332.3) 

957 

(291.7) 

14.19 

0.23 

4720.1 

514,2 



APPROACH 

OPTIMUM 

FLAP 

115,563) 

C10/5P 

11074] 

1327.4) 

927 

(282.51 

14.21 

0.23 

4726.1 

514.2 

2 

25 

3-DEG 

5800 

C6/2P 

17881 

1240.1) 

677 

(206.3) 

14.34 

0,22 

5473.8 

506.5 



APPROACH 

50-DEG 

FLAP 

(25,7931 

ca3P 

17781 

1237,1) 

667 

(203.31 

14.35 

0.22 

5473.2 

506.6 


27 

3-DEG 

5500 

C6/2P 

17751 

1236.21 

667 

(203.3) 

14.35 

0.22 

5485.4 

507.5 



APPROACH 

50-DEG 

FLAP 

‘(24,464) 

C6y3P 

17601 

1231.6) 

652 

(198.7) 

14.35 

0.22 

5487,5 

507.5 

3 

95 

3-DEG 

6000 

C10/4P 

12041] 

1622.1] 

1780 

(542.5) 

13.77 

0.22 

5603.9 

511.0 



APPROACH 

50-DEG 

FLAP 

(26,688) 

C10/5P 

120271 

1617.8) 

176€ 

(538.31 

13.78 

0.22 

5602.7 

511.2 

4 

39 

3-DEG 

6500 

CIO/6 

1370) 

1112.8] 

219 

(6B.7) 

14,58 

0.24 

5788.1 

510,3 



APPROACH 

128,912) 

C10/4P 

339 

103.3 

219 

(66.7) 

14,58 

0.24 

5788. 1 

510,3 



50-DEG 

FLAP 

C10/5P 

227 

69.2 

211 

(64.31 

14.58 

0.24 

5785.9 

510.3 



41 

3-DEG 

6100 

CIO/6 

13801 

1115,3) 

232 

(70.7) 

14.57 

0.23 

51553.3 

511.2 



APPROACH 

127,133) 

C10/4P 

350 

106.7 

232 

(70.7) 

14.57 

0.23 

5653.3 

511.2 



50-DEG 

FLAP 


C10/5P 

338 

103.0 

217 

(66.1) 

14.58 

0.23 

5653.3 

511,2 

5 

44 

3-OEG 

3800 

CIO/6 

1369] I 

[112.51 

209 

lea?) 

14.69 

0.22 

4852.1 

512,2 



APPROACH 

(16,902) 

C10/4P 

340 

103.6 

209 

(63.7) 

14,59 

0,22 

4852.1 

512,2 



35-DEG 

FLAP 


C10/5P 

329 

100.3 

203 

(61.9) 

14.59 

0.22 

4854 3 

51 2.3 


46 

3-DEG 

3800 

CIO/6 

3B1 

116.1 

228 

(69.5) 

14,58 

0.22 

4851,1 

512.5 



APPROACH 

(16,902) 

C10/4P 

354 

107.9 

226 

169.5) 

14.58 

0.22 

4851 1 

512.5 



35-DEG 

FLAP 


C10/5P 

344 1 

104.9 

220 

(67.1) 

14.58 

0.22 

4841 5 

512.7 

6 

65 

TAKEOFF 

13,500 

C10/4P 

1946) 

1288.3! 

1108 

(337.7) 

14,12 

0,27 

7587.9 

511.5 




(60,043) 

C10/5P 

1966) 

1294.4) 

1128 

(343.8) 

14.11 

0.27 

/584,4 

511.3 


84 

TAKEOFF 

13,600 

C10/4P 

1940] 

1286.5) 

1145 

(349.0) 

14.10 

0.27 

7566,3 

514.1 




(60,043) 

C10/5P 

968 

295.0 

1167| 

(355.7) 

14.09 

0.27 

7564.9 

514.0 

7 

77 

TAKEOFF 

8000 

C10/4P 

11626) 

(495.6! 

1804 

(549.9) 

13.76 

0.27 

6371.6 

509.4 



WITH 

CUTBACK 

(35,584) 

C10/5P 

116411 

1500.2) 

1819 

(554.4) 

13.76 

0.27 

6371.6 

509 4 


78 

TAKEOFF 

8000 

C10/4P 

11456] 

(443.81 

1640 

(499.9) 

13.85 

0.27 

6308 4 

510 4 



WITH 

CUTBACK 

(35,584) 

C10/5f 

114561 

(443.8) 

1 

1640| 

(499.9) 

13.85 

0.27 

6308.4 

510.4 

8 

9 

TAKEOFF 

13,500 

C6/2P 

127201 

(676.7) 

2583 

1787.3) 

1337 

0.28 

7570.0 

501 4 




160,043) 

C6/3P ' 

122201 

[676. V) 

2583 

(787.3) 

13.3/ 

0.28 

7570.0 

601.4 


NOTL 




3d3 


- # I LS IN I I CALCULATED 



TABLE D-3.2 

SUMMARY OF 33 FOOT (IO METER) POLE-MOUNTED MICROPHONE DATA 
1. 5-SEC digital averaging TIME 







HEIGHT 












OVER 







TEST 

COND 



TARGET 
THRUST 
«LB) <N) 

MICROPHONE 

MICROF 

-Hg 

»HONE 

EO 

PRESSURE 
ALT - Hp 

AMBIENT 

PRESS, 

(PSIA) 


Nj/Vo, 

AMBIENT 

TEMP 

4“R) 

RUN 

TYPE 

LOC/NO. 

ft 

m 

ft 

im) 

M 

4RPM) 

1 

100 

5.5DEG 

3900 

CIO/6 

1030 

313.9 

864 

(263,31 

14.24 

0.23 

4916.8 

514.2 



APPROACH 

117,347) 

C10/4P 

I1Q38I 

[316.41 

902 

4274,91 

14.22 

0.23 

4919.4 

514.2 



OPTIMUM 

FLAP 

C10/5P 

(9871 

[300.3] 

851 

(259,4) 

14.25 

0.23 

4914.1 

514.3 



101 

5.5-DEG 

3500 

cloye 

(1037) 

[316.11 

897 

(273.4) 

14,23 

0.23 

4724.6 

614.5 



APPROACH 

(15.563) 

C10/4P 

(1082) 

[329.81 

947 

(288.6) 

14.20 

0.23 

4717.5 

514.3 



OPTIMUM 

FLAP 

C10/5P 

[10651 

1324.61 

918 

(279.8) 

14.22 

0.23 

4725.6 

514.3 


2 

25 

3-DEG 

5800 

C6/1 

808 

246.3 

667 

(203,3) 

14.35 

0,22 

5473.8 

506.5 



APPROACH 

(25,7931 

C6/2P 

(7831 

[238.7] 

672 


14.34 

0,22 

5473.8 

506.5 



50-DEG 

FLAP 


C6/3P 

(7711 

[235.01 

660 

(201.2) 

14 35 

0,22 

5473,2 

506.6 


27 

3-DEG 

5500 

C6/1 

800 

243.8 

662 

(201.8) 

14.35 

0,22 

5487,5 

507 5 



APPROACH 

(24,464) 

C6/2P 

(7701 

(234.71 

662 

(201.8) 

14.35 

0.22 

5487.5 

507.5 



50DEG 

FLAP 


C6/3P 

(7551 

1230.1] 

647 

(197.21 

14,36 

0.22 

5485.4 

507 5 

3 

95 

3-DEG 

6000 

CIO/6 

[20711 

[631.21 

1780 

[542,51 

13.77 

0.22 

5603.9 

511 0 



APPROACH 

(26,688) 

C10/4P 

[20341 

(620.01 

1773 

4540,4) 

13.78 

0.22 


511.1 



50-DEG 

F..AP 


C10/5P 

12027] 

[617.81 

1766 

(538.3) 

13.78 

0,22 

5602,7 

511 2 

IHQI 

39 

3-DEG 

6500 

Cl 0/6 

362 

110,3 

211 

464.3) 

14,58 

0.24 

5785,9 




APPROACH 

428.912) 

C10/4P 

370 

112,8 

219 

(66.7) 

14,58 

0.24 

5788.1 

KITSCH 

■ 


50-DEG 

FLAP 

C10/5P 

354 

107,9 

203 

(61,91 

14.59 

0.24 

5783.8 




41 

3-DEG 

6100 

CIO/6 

373 

113.7 

225 

(68.6) 

14.68 

m 

5653.3 

511.2 



APPROACH 

(27.133) 1 

C10/4P 

343 

104.5 

225 

(68.6) 

14.68 


5653.3 

511.2 

■ 


50-DEG 

fla;^ 

C10/5P 

330 


209 

(63.7) 

14.59 

1 

5652.7 

511.3 


5 

44 

3-DEG 

3800 

CIO/6 

363 

110.6 

203 

(61.9) 


0.22 

4854.3 




approach 

(16,902) 1 

C10/4P 

340 

103,6 

209 

463’’^ 


0.22 

4852.1 




36-DEG 

FLAP 

C10/5P 

323 

98.5 

197 

460,Lj 


0.22 

4856.4 




46 

3-DEG 

3800 

Cl 0/6 

377 

114.9 

224 

(68,3) 


0,22 

4846.3 

SI 2.6 



APPROACH 

06.902) 

C10/4P 

350 

106.7 

224 

(68.3) 


0,22 

4346.3 

512.6 



^-DEG 

FLAP 

ClO/bP 

340 

103.6 

216 

(65.8) 


0,22 

4841.0 

512.7 


6 

65 

TAKEOFF 

1 3,500 

CIO/6 

1038 

316.4 

HBB 

4356.6) 

14,09 

0.27 

7585,2 

511,2 




(60,0431 

C10/4P 

19871 

1300.81 

1149 

(350.2) 

14,10 

0.27 

7580.9 

511.2 




C10/5P 

[966] 

[294.41 

1128 

4343.8) 

14.11 

0.27 

7584,4 

511.3 


84 

TAKEOFF 

1 3,500 

ClO/6 

1017 

310.0 

1192 

(363,3) 

14.07, 

0.27 

7568,6 

513.8 




(60,043) 

C10/4P 

1987] 

[300.81 

1192 

(363.3) 

14.07 

0.27 

7568.6 

513.8 




C10/5P 

(9871 

1300.81 

1192 

(363.3) 

14.07 

0.27 

7568.6 

513.8 

7 

77 

TAKEOFF 

8000 

CIO/6 

1685 

513.6 

1833 

(558.7) 

13,75 

0.27 

6371.6 

509.4 



WITH 

435.584) 

C10/4P 

11655] 

[504.4] 

1833 

(558.7) 

13.75 

0.27 

6371.6 

509.4 



CUTBACK 


C10/5P 

[1641] 

1500.2) 

1819 

(554,4) 

13.76 

0.27 

6371.6 

509-4 


78 

TAKEOFF 

8000 

ClO/6 

11486] 

[452,91 

1640 

4499,9) 

13.85 

0,27 

6308.4 

510.4 



WITH 

435,584) 

C10/4P 

(14721 

[448.71 

1656 

(504.7) 

13.84 

0.27 

6313.3 

510.3 



CUTBACK 


C10/5P 

114561 

[443.81 

1640 

(499.9) 

13.85 

0.27 

6308.4 

510 4 

8 

9 

TAKEOFF 

13,500 

C6/1 

2316 

705.9 

2649 

(807.4) 

13.34 

0 28 

7570.0 

501.3 




(60,043) ' 

C6/2P 

12264] 

[690.11 

2627 

(800.7) 

13.35 

0.28 

7570.0 

501.3 





C6/3P 

12264] 

1690.1] 

2627 

» 

(800.7) 

13-35 

0.28 

7570.0 

501 3 


CEO 


NOTE: H, 


VALUES IN ) ! CALCULATED 
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TABLE D4 

SUMMARY OF PSEUDOTONE ADJUSTMENTS TO FAR PART 36 NOISE LEVELS 





TONE CORRECTION 

TONE CORRECTION FREQUENCY 

MEASUREMENT 

nnlUnurtiLli\|c 

LOCATION 

RUN 

S16 

S20 

C6 

CIO 

S16 

520 

C6 

CIO 

TAKEOFF WITH CUTBACK/SIDELINE 

S16.S20. C6 

11 

2.3 

1.6 

0.6 


500 

500 

315 



12 

2,1 

1.0 

0.7 


500 

500 

315 




16 

2,4 

1.7 

0.5 


500 

500 

315 




17 

2.3 

2.1 

0,6 


500 ' 

500 

160 




• 18 

2.0 

2.1 

0,6 


500 

500 

315 




19 

1,7 

2.0 

0,5 


5Q0 

500 

160 


TAKEOFF 

C6 

9 



0,9 




315 




10 



0.8 




315 




13 



1.0 




315 




53 



0.9 




200 




54 



1.0 




315 




55 



1.0 




315 


APPROACH - 50** FLAP 

CIO 

27 




0,5 




8000 


28 




0.5 




8000 



29 




0.6 




315 



30 




0.5 




8000 



31 








8000 



32 




■iT« 




8000 

TAKEOFF/SIDELINE CORRECTIONS 

S16,S20, C6 

9 

2.0 

1.6 

0.9 


500 

500 

315 


10 

2.0 

1.7 

0,8 


500 

500 

315 




13 

1.9 

0.5 

1.0 


500 

250 

315 




15 

1.7 

0.7 

NP 


500 

400 





53 

1.6 

1,8 

0.9 


630 

630 

200 




54 

1,2 

1.6 

1.0 


630 

630 

315 




55 

1,8 

2.0 

1.0 


500 

500 

315 




56 

0.9 

0.6 



315 

315 

315 




57 

2.1 

l.B 

1.0 


500 

500 

315 




51 

NP 

1.2 

1.1 



500 

500 




60 

2.0 

2,3 

1.0 


500 

500 

315 




61 

1,2 

1,1 

1.1 


500 i 

500 

500 




62 

1.2 

0.8 

1.1 


500 

400 

315 




65 

2.0 

2.3 

0.9 


500 

500 

500 




75 

0.5 

1.0 

1,2 


315 

315 

315 




77 

1.4 

0.5 

1.2 


2000 

400 

315 




78 

1.7 

1.4 

0,8 


500 

500 

315 




79 

0.5 

0.0 

1.1 


200 


315 




82 

0.9 

0.7 

1.2 


400 

400 

315 




83 

NP 

NP 

U 




2500 
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0.5 






25 




0.7 







33 




0.7 




6300 



34 




0.8 




6300 



35 











36 




0.7 




6300 



37 




1.4 







38 




1.6 







39 








160 



40 








315 



41 








315 



51 




0.0 




8000 



52 




0.8 




6300 
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APPENDIX E 


1 


C4 and Co Microphone Location Evaluation 

The C6 microphone location Is about 21.35 m (70 ft) lower In elevation 
than microphone C4 which is at the runway elevation and a fairly abrupt 
declivity lies between C6 and C4. Five level flyovers were devoted to an 
evaluation of the data from these microphone locations. Noise measurements 
were made at C4 and C6 during these level flyovers at cutback thrust. Both 
sets of recordings were adjusted to coninon cutback reference aerodynamic 
conditions using the procedure specified in FAP. Part 36 to provide a direct 
comparison of the data. 

Only 3 of the 5 test runs produced valid noise data (flight 48, runs lOR, 
HR, and 13R). Two microphones were used at each location and were within 
3.05 m (10 ft) of each other. Table El lists the noise levels and some of 
the significant Information related to these tests. It will be seen that, 
for the reference conditions shown, the average noise level at C6 was 0.8 EPNdB 
higher than at C4. It can also be observed that at the same location and for 
the same run, differences as great as 0.5 EPNdB occurred between adjacent 
microphones. No account has been taken of terrain differences at the two 
locations. Therefore, the observed average noise level differences may be 
considered to be due to experimental data scatter and local terrain effects. 


TABLE El - COMPARISON OF MICROPHONE LOCATIONS C4 AND C6 
Flight 48, Level Flyover, 2245 feet (684 meters) 180 knots (92.6 m/sec) 


Run 

Mic 

Mic 

Flap 

Fm/5 . . 

C6 

C4 

Number 

Number 

Location 

Angle 
deg. (rad) 

lb 

(N) 

EPNL 

EPNL 

lOR 

2 

C6 

40.5 (0.709) 

9075 

(40 364) 

88.5 


10R 

4 

C6 

40.6 (0.710) 

9072 

(40 351 ) 

89.0 


10R 

9 

C4 

42.0 (0.735) 

9041 

(40 212) 


87.9 

lOR 

n 

C4 

42.0 (0.735) 

9041 

(40 212) 


87.4 

HR 

2 

C6 

42.5 (0.744) 

9242 

(41 107) 

88.8 


HR 

4 

C6 

42.5 (0.744) 

9239 

(41 093) 

89.2 


HR 

9 

C4 

41.5 (0.727) 

9236 

(41 080) 


88.5 

13R 

2 

C6 

43.2 (0.756) 

9349 

(41 583) 

89.0 


13R 

4 

C6 

43.2 (0.756) 

9349 

(41 583) 

89.1 


13R 

9 

C4 

42.7 (0.748) 

9364 

(41 650) 


88.4 

13R 

11 

C4 

42.7 (0.748) 

9364 

(41 650) 


88.5 


Page 


notbubied 


Average 88.9 88.1 


t 


387 






I 


1 


i 

'i 




A 


REFERrNCFS 


1. Anon., “DC-9 Flight Demonstration Prcgram with Refanned JT!30 Engines", 

Final Report, Volume I, Summary, Douglas Aircraft Company, ilAC*. CR-1348b7, 
1975. 

2. Anon,, "DC-9 Flight Demonstration Program with Refanned JTSD Engines", 

Final Report, Volume II, Design and Construction, Douglas Aircraft Company, 
NASA CR-1 34858, 1975. 

3. Anon., "DC-9 Flight Demonstration Program with Refanned JT8D Engines", 

Final Report, Volume III, Performance and Analysis, Douglas Aircraft. 
Company, NASA CR-1 34859, 1975. 

4. Anon., “Federal Aviation Regulations, Volume III, Part 3C, Noise Standards: 
Federal Aviation Administration, December 1, 1969. 

5. Freund and Williams, "Elementary Business Statistics", Prentice Hall, 1964. 

6. Anon,, Proposed Aerospace Recommended Practice, "Procedures for Developing 
Aircraft Noise Exposure Contours around Airports", Draft SAE ARP 1114, 

n November 1969. 

7. Thomas, P. (Leo Charbonneau, trans.; Alan H. Marsh, edit.): ‘Study of 

Acoustical Interferences' by Reflection-Application to the Sound Pressure 
Spectra of Jet Noise", AGARD Conference Proceedings CP-42, Article 10, 

May 1969, Douglas Aircraft Company Report No. MDC J6661 , 15 Aigust 1974. 

8. Deloach, R,, "On the Excess Attenuation of Sound in the Atmos; nere, 

"NASA TN 0-7823, March 1975. 

9. MacCready, Jr., P, B., et al, "Operational Application of a Universal 
Turbulence Measuring System", NASA CR-62025, November 1966. 

10. Hinze, 0. 0., "Turbulence", McGraw-Hill Book Corp., Inc., 1959. 

11. Schlichting, H., "Boundary-Layer Theory", McGraw-Hill Book Corp., Inc., 
1968, 

12. Mathews, D. C,, and Peracchio, A. A,, "Progr«iSS in Core Engine and Turbine 
Noise Technology", AIAA Pape^* No. 74-948, August 1974. 

13. Bushell , K. W., "A Survey of Low Velocity and Coaxial Jet Noise with 
Applicatioi in Prediction", Journal of Sound and Vibration, Volume 17, 

No. 2. July 1971, pp. 271-282. 

14. Anon., Core Engine Noise Control Program, Final Report DCT/FAA Contractor 
No. FAA-RD-74-125, Volumes 1 to 3, August 1974, 

15. Ho, P. Y., and Tedrick, R. N., "Combustion Noise Prediction Techniques for 
Small Gas Turbine Engines", Int^r Noise Proceedings 72, October 1972, 

pp. 507-512. 


PRB!CEDMO PAGE BLANlf NOT FILMED 


389 


Grande, E., "Core Engine .Moise", AIAA Paper No. 73-1026, October 1973. 

I3ryce, W. D., and Stevens, R., "An Investigation of the Noise from A 
Scale ftodel of an Engine Exhaust System", AIAA Paper 'lo. 75-^59, March 1975. 

Huff, R. G., and Clark, B. J., "Interim Prediction Method for Lov/ 

Frequency Core Engine Noise", NASA TM X- 71 627, November 1974. 

Cocking, B. J,, and Bryce, W. C. , "Subsonic Jet Noise in Flight Based on 
Some Recent Wind-Tunnel Results", AIAA Paper No. 75-462, March 1975. 

von Glahn, U., Groesbeck, D. , and Goodykoontz, J., "Velocity Decay and 
Acoustic Characteristics of Various Nozzle Geometries in Fon;ard Fliaht", 
AIAA Paper No. 73-629, July 1973. 

Bushell, K. U., "fleasurenient and Prediction of Jet Noise in Flight", 

AIAA Paper No. 75-461, March 1975. 

Ffowcs V/illiams, J. E., "Some Thoughts on the Effects of Aircraft Motion 
and Eddy Convection on the Noise from Air Jets", University of Southampton, 
Report 155, September 1960. 

SAE Committee A-21 , Jet Noise Prediction, SAE AIR 876, July 10, 1965. 

Lighthill, M. J., "Jet Noise", AIM Journal, Volume 1, July 1963, 
pp. 1507-1517. 

Beranek, L. L,, "Noise and Vibration Control", McGraw-Hill Book Co., 

(1971) pp. 174-178. 

Maekawa, Z,, "Noise Reduction by Screens", Member of Faculty of 
Engineering, Kobe University 11, 29-53, (1965). 

Fleischer, F. , Zur Anwendung von Schallschirmem (on the application of 
sound barriers), Lambekampfung 14, 131-136, (1970). 

Hellstrom, G. , "Noise Shielding of Aircraft Configurations", A comparison 
between predicted and experimental results, ICAS Paper No. 74-58, 

(August 1974). 

Conticelli, V. H., et al , "Noise Shielding Effects for Engine -Over-Wing 
Installations", AIAA Paper No. 75-474, (March 1975). 

Rudd, M. J., "Note on the Scattering of Sound in Jets and the Hind", 

Journal of Sound and Vibration, Vol. 26, No. 4, pp 551-560, (1973). 

Chen, C. Y,, "Investigation of Far-Field and Near Field Jet Noise", 

PhD Dissertation, University of Cincinnati, Cincinnati, Ohio, (1973). 

Schlichting, H., "Boundary Layer Theory", New York, McGraw-Hill Book 
Company, Inc., (1968), pp 684-687. 

Anon., "DC-9/JT8D Refan Phase I Final Report", NASA Contractor Report 
CR-121252 (November 1973). 


ABBREVIATIONS AND SYMBOLS 


a 

A 

ADDS 

ADM 

Ap 

APR 

ATA 

b 

BPF 

c 

C 

CISA 

CPA 


d 

dB 

dB(A) 

'’p 

EGA 

E{K) 

EPNdB 

EPNL 

EPNL,^ 


Coefficient of spreading term 
+ L5^P 

Airborne Digital Data System 

Automated Drafting Machine 

2 

Primary nozzle area, ft 
Approach 

Accumulated excess attenuation, dB 
Air Transport Association 

Coefficient of atmospheric attenuation term, EPNdB/lOOO ft. 
Blade Passing Frequency 
Speed of sound, m/sec 

Flap chord length or OASPL directivity correction term 
Controlled Integrating Spectrum Analyzer 
Closest point of Aircraft 
Temperature structure constant, *C/m^^^ 

Wind structure constant, m ^^^/sec 
Speed of sound In ambient air, ft/ sec 
Degrees centigrade 

Direct path length from source to receiver, meters 
Decibel 

A>weighted sound level, dB 
Diameter of primary nozzle, ft. 

Extra ground attenuation, EPNdB 

Spectral density of velocity fluctuations « 0.061 C^^ 

Unit of effective perceived noise level 
Effective perceived noise level, EPNdB 
Reference EPNL * EPNl,j 


+ A1 +A2 + A thrust, EPNdB 


mij 

f 

FAR 

FDC 

F„/6 

*F 

G 

GR 


Geo 

% 

^ 5 . 


Hz 

ILS 

k 

K 


kg 

KTAS 



Test EPNL, EPNdB 
Frequency, Hz 

Federal Aviation Regulation 
Flight Data Center 
Net Thrust 

Referred net thrust, pounds 

Degrees Farenheit 

Mean temperature gradient, T/L^ 

General Radio 
Geometric altitude, feet 
Pressure altitude, feet 

Vertical distance from the reference source point to edge of 
deflected flap, meters 

Hertz 

Instrument landing system 

Acoustic wave number, 1/m 

Von Karman constant 

Kilogram(s) 

True airspeed, knots 

Scattering length 

Outer scale of turbulence 

Treated duct-length to duct-height ratio 

Noise level at distance EPNdB 

Noise level at reference distance, EPNdB 

Turbulence scale of the longest connection or correlation 
distance between the velocities of two points of the flow 
field 

Horizontal distance from the reference source point to edge 
of deflected flap, meters 
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M 

Me 

Md 

M 

r 

MALT 

MART 

MRI 

N 

*'^Tone(s) 

NR 

N. Ml. 

PLVLA 

PNdB 

PNL 

PNLT 

PHLTM 

Pref 

*^Tone(s) 


R 

r 

R 


el 


e 

rpm 


Mach number 
Aircraft Mach number 

Eddy Mach number corresponding to static jet 

Deficit Mach number* (U -Au)/c 

Eddy Mach number corresponding to inflight jet 

Mobile Automatic Laser Tracking 

Mobile Atmospheric Recording Tower 

Meteorology Research, Inc. 

Newton 

Number of discrete tone(s) in a given hand 
Noise reduction, db 
Engine rotor speed 
Nautical mile 

Pulsed Light Visual Landing Aid 

Unit of perceived noise level or tone corrected perceived 
noise ic ..1 

Perceived noise level, PNdB 

Tone corrected perceived noise level, PNdB 

Maximum tone corrected perceived noise level, PNdB 

-5 2\ 

Reference sound pressure {2 x 10 N/m ) 

Sound pressure corresponding to the discrete tone(s) in a 
band 

2/3 

Scale of turbulence value, m /sec 
Wake thickness 

u ^ 

Reynolds number, based on L = 

Reynolds number, based on q “ 


V 


Revolutions per minute 


given 
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I 


0 

0 


SPL, 


Broadband 




SPL 

SPL 

AS 


Total 


90 per cent confidence limit sample stand ard deviation defined 
by /(X, - if + (X^ - X)2 + (x^ - X)^ 


Turbomachinery 


(n-1) 

Broadband turbomachinery sound pressure level 
Jet plus core sound pressure level 
Total noise sound pressure level 

Total turbomachinery sound pressure level 


10 log Trugjtes.t) 
^True (ref) 


SAE ARP 866 


SL 

SPL 

^(. 05 ) 

T 

T* 

TO 

TOCB 

■'o 

A thrust 

u* 

u‘ 

Au 

U 

UIT5 


Society of Automotive Engineers Aircraft Recommended Procedure 
Number 806 

Sideline 

Sound pressure level, decibels or dB 
90 percent confidence level distribution factor 
Temperature, ®F or *C 
Temperature constant ("C) 

Primary jet temperature, ® Rankine 
Takeoff without cutback 
Takeoff with cutback 

Sea level standard day temperature, ’* Rankine 

Noise adjustment for difference between reference F^/fi and 
test Fp^/ 5 , EPNdB 

Friction velocity, m/sec 

Fluctuating component of the wind velocity in the direction of 
propagation, m/sec 

Velocity deficit, ft/ sec 

Jet velocity, ft/ sec 

Universal Indicated Turbulence System 

Free stream flight velocity, ft/sec 
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r 




1 


■■-'A 


« 


A 



'^True(ref ) 
^True(test) 

X 


X 

X 


^0 

y(x) 

Y 

z 

A1 


A2 

a 

P 

a 

7 

5 

^flmb 

5f 

A 

€ 


Aircraft speed, ft/ sec 
Primary jet velocity, ft/sec 

Primary jet velocity relative to the speed of the aircraft 
{Vj.p -Vg), ft/ sec 

Reference, airspeed, KTAS 

Test airspeed, KTAS 

Distance, feet 

90 percent confidence limit sample, EPNdB 
Average of 90 percent confidence limit samples, EPNdB 
Reference distance of 250 feet 
Initial wing/wheel wake thickness, ft. 

(y(x’^^) + y(x’^^))/2, ft. 
y„ + y (X), ft. 

Inboard wing chord thickness, meters 

Correction for atmospheric absorption and acoustic path 
differences, EPNdB 

Duration correction, EPNdB 

Excess attenuation due to turbulence, nepers/304. 8m 
Elevation angle, degrees 
Flight path angle, degrees 
G11 deslope, degrees 

Typical mixing-layer thickness of jet exhaust or difference in 
path length between source and receiver, meters 

Ratio of ambient pressure to standard sea level reference 
pressure 

Flap setting, degree(s) 

Relative difference between jet and core noise peak SPLs 

2 2 

Dissipation rate, m /sec 
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!*:> * 


y 


r\ 

e 

Oq 

^Inlet 

^9 

V 

% 

IT 

P 

Po 

a 

4>(k) 


Engine cant angle, degrees 

Angle from inlet or scattering angle 

Difference between true scattering angle and the Bragg scattering 
angle, degree(s) 

Angle from Inlet 

Shadow zone, degrees 

Micro scale of turtulence 

/ 

90 percent confidence limit, EPNdB 

2 

Kinematic viscosity, m /sec 

Mean rate of energy dissipation per unit majs 

3.1416 

3 

Density of the air, kg/m 

3 

Sea level density of the air, kg/m 
Scattering cross section 

2 -11/3 

Spectral density of temperature fluctuations = 0.033 C-j. K 


